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THE ADVANTAGES OF QUESTIONS AND ANSWERS.— The useful- 
HS of arranging the subjects in the form tirQU€ST10NS and ANSWERS 
ill be apparent, since the itudent, in reading the strandard works, often 
I at 3 loss to discover the imporlant points to be remmtwred, and is 
qually puzzled when he attempts to formulate ideas as to the manner 
I which the QUESTIONS COULD BE PUT IN THE EXAMINATION 
DOM. 



Manuals of this kind are In no way intended to supplant any of the 
ixt-bookfl, but to contain as Iheir titles declare, the essence of those 
loti with which the avcraoe student must be familiar. 
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At the present time, when the student is forced by the rapid 
proErOBs of medical science to imbibe an account of knowl- 
edge which Is far too great to permit of any attempt on hi& 
part to master it, a book which contains the "eesentials" o( 
a Bolence In a concise yet readable form must of necessity b 
of value - 

Inlekided to assist Students to put logether the 

knowledge ttiey have already acquired 

by attending lectures. 

Specially prepared for the use of Students ol^H 

I Medical College. - ^H 




-COMPENDS. 



Extract from Annala of Surgery, June, 1889. 
They may be used to no little advantage by the practi- 
tioner, in presenting the main facts of his professional work, 
, suitable form for ready reference and complete classifica- 
tion. The form of Questions and Answers is peculiarly qual- 
ified to secure definiteness of information. Dr. Nancrede . 
lias given us a work far more extensive in his character than ] 
anything of the kind. 

The Medical Student who shall have mastered its contents, 
will certainly have acquired all the essential points of ana^ I 
tomy." 



: most clearly and compre- i 



The Essentials of Physiology a 
hensively outlined by Dr. Hare. 

Wolff's Chemistry: "The questions are distinctly stated, I 
and the answers, framed with marked clearness, are fully up 1 
to the times." 

Martin's Surgery, comprehensive in scope, it is an unusually I 
satisfactory condensation. 

Ashton's Obstetrics : " The book presents all the essentials I 
of its subject, and much other valuable matter." 



Extracts from University Medical Magazine. 

Martin's SuROERV. — ^" The most pronounced opponent of ihe systen 
of " Quitzing" in vt^e at tlie present rinj', could find no ground for objec 
tiona to this excellent Utile book, which cleverly combioea all the merits oi 
ecmdensation, while avoiding the errors of super licialily and inaccuracy 
vilb vhich such Compend.i commonly abound. II is a pleasure lo be able 
to recommend the book absolutely and without reservation, as thoroughly 
fulfilling the purpose for which it was written, and, so far as Surgery is 
(ODeemed, decidedly the best of its hind with whicli wc are acquunted." 

Wamoiede's Anatomy. — " To learn anatomy is not merely to remem- 
ber llie names of muscles, arteries and nerves, but lo study their origin and 
ilMertions. their course and relations, und tlieir distribution. Dr. Nancrede 
llSB kept this necessity constantly in mind, and the stui^ent who masters the 
details of this litlle book in connection with conscientious wcrk in the dis- 
BCCtiiig room, will find, in it a help for whicli his tired memary will often 
'^eerely give thanks. The questions have been wisely selected, the an- 
KHers are accurate and concisely constructed, liut still wilb sufficient detaiLj 
^free them from the criticism that they are merely lists of niuiies. 
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^London Lancet, July 6lh, 1889. 

: Reading.— It Is fortunate for the S(n- 
1 lit undertaken — by competent himds, by men 
«NJ in teaching, know where the subjects rc- 

], moreover, are careful to be accurate in 



ff^Clinical Record, September, 1889. 

.1 Morbid Anatomy, that reduces such 

1 1 -.ion of the student and practitioner, 

.1 nl liieralure. All the more mod- 

::ii,and the most recent views aa to 

ind in the hands of a writer and 

■'1^ alistruse and diOicult subjects for 

i^;hly intelligible. Few physicians 

I!; works for passing information at 

lok like this of Dr. Semple's can 

. the jicotit and inslmction of the 
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An exteoaivB experience in preparing medical students for 
esamiuation in Chemistry has satisfied the writer that the 
incomplete Itaowled^^e of this departmeot of medical science, 
BO often exhibited by staUents and phjsieians, is generally 
due to their inability to study the subject thoroughly with- 
out encroaching in too great a degree on the time required 
for the more practical branches of their profession. 

Most students appear to be justiBed in claiming that they 
have derived much profit from the systematic course of 
"quizzing" which is in vogue at the medical schools. This 
beneSt is attributable, no doubt, to the fact that by this 
mode of instruction essential points are brought out in the 
form of questions which exact attentive consideration before 
adequate answers to them can be given. 

In the volume here presented the author has the same 
object in view, and while he trusts that it will not be the 
means of dispensing with the deeper study of the subject, 
he feels assured that unless the frame-work of knowledge 
be first well constructed, substantial progress will be quite 
impossible. 

If this little work shall tend to give students a better 
understanding of Chemistry, and with it a greater love, or 
perhaps less of a distaste, for the pursuit in connection 
with their medical studies, the writer considers that he will 
have achieved much of that which he attempted. 

(vii) 



FBEFA.OS. 

Ah nn introductory course to Chemistry in most, if not 
In itll, Iiit>iili'a1 colle^gfis includes the pTlnciples of Physics, 
■omo OHPCiitiikl questions on this subject precede the chemi- 
cal part of the work. Theoretical Chemistry, though treated 
in a separato chapter, is also frequently referred to through- 
out the text. Tho claseificatioD of the elements is some- 
what (it variftnce with the most modern ideas of pure 
Chftmlstry, but it has been given wilb the view of pre- 
Bontiiig tho matter in logical sequence to the medical 
mind, Tosicolo^fv has received ample consideration under 
the boa<i of each element or compound which possesses 
miirkciily poisonous properties. Analytical processes have 
bocn brought out as far as compatible with the condensation 
of flo laffjo a subject within so limited a space. No separate 
chapter or part is devoted to the " urine and its analysis," 
its components being considered in the order of their pre- 
cedence in the adopted arrangement. 

The questions and answers of this Manual have been so 
arrnnged as to conform to the principal text-books on the 
Subject. For this purpose the authoritative works of Fownes, 
AUIield. Richter, Charles, Barker, and Witthaua, as well as 
. Holland on the Urine, and Draper and Oanot on Physics, 
have been freely used in its preparation. 



L. W. 



PucLiDELPHri, Pa., 333 Smith Twelfth St. 
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PHYSICS. 

Weights, Measures, and Specific Gravity. 

What is weight? 

The amount of force necessary to neutralize the attraction of 
the earth upon a bwly. 

State the different kinds of weight. 

Apparent, absolute, and apecifit;. 
Define these three. 

Apparent weight is tliat of a body in the air; absolute that in 
vacuo; specific, the relative weight of a body in comparison 
with that of tbe same volume of some other medium. 
Which system of weights and measnrea is employed in 
chemistry and chemical operations^ 

The Fi'ench or metric system baaed upon the metre as unit. 
Qive the subdiTisions of a metre. 

It is subdivided into lU decimetres, 100 centimetres, 1000 milli- 
metres. 

What are the terms for decimal multiples of the metre T 

10 metres equal to one dekatnetre. 
100 metres equal to one hektometre. 
1000 metres equal to one kilometre. 

State the unit of flaidmeaEUie of the metric system. 

The cube of one ceutlim:tre or one cubic centimetre, usually 
abbreviated as 1 c.c. 
Hov mnch is one litre 1 

1000 cubic centimetteB. 
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QiTc tlu BBit of Metrie weigfat. 
One gram, eqnsl lo 15l43^ gnins. 

How ii tte gna dasnd! 

Fnn ft cnUc cetttinetre of d«lillrf vUer U its trMTimaiM 
iksiBitj (+ *3 C.>. 

Wkit SR tbe Aeeuttl nbiiruiau of a gram f 

1 gram^lO decigmiis:=100 centignfns=1000 milfigmiiL 

Hmr are the dedmBl mnhipiBi of a gna Jwagaatti I 
Bv GkA mnnienbL 10 gnuns = 1 dekagmu ; 100 gaaa =a 

1 h«k[ograin ; 1000 gnuot = 1 kitognun. 

Give tbe eqniTalenU in Tro; weigiit of I gram, 1 kilogreB, 
also in grams of 1 grain and 1 as. Troy. 
1 gram = 15.4S1 irraios; 1 kilogrmn = iers Ibe, Troy; 1 

grain = 0.065 grams ; 1 to. Troy = 31.103 gnuus. 

What are aeala and balaneeaT 

iB^trumenta to dttennioe tbe weigbts of bodies. 

State what dw^cal balancwt an, and their piindpal paita. 

loatrnmenls indiGating at leit»t one inilligmm, having knife 
edges on which the beams and liang;ers sin- I'qoipoised. 

How are cheaiieai balancea staadied. and how tboold they ba 
kept! 
Tbey are »ceadied bj rests to keep them in a state of repose ; 
tb^ Bboold be well levelled on a solid fountlnlion in glaaa cases 
toptCTant tbe inflnepces of draughts of air, wcatlier, beat, dust, 
etc. 

By what neau are minnte differenoee of weight determined! 
B; tiden pta<:ed on noiches ou the beam. 

When a body ia weighed in air and then in water, where is it 
thebcAviat! 
Wlien weighed in air. 

What ia the toM of weight it ezperiencei in water 1 

.\» much ax tbe weight of [he volume of wnltx U displaces. 
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What is its speoiflc weight or gravity then ! 

The relative proportion between its weight in air nod ilB toss 
of weight in water. 

How is the specific gravity of a body heavier than water 
detenninedl 

By weighing the body first in air and then immerfied in water, 
determining the difference between the two, and then dividing 
the weight in nir by that difference. 

If a body is lighter than water how la its specific gravity 
obtained ? 

Attach it to another body heavier than water, the loss of 
weight of wlii^^b in water baa Iwen previously ascertained. Find 
out the loss in water of both togctlicr and deduct tbe loss of the 
heavier one from it; the difference will be that of tbe lighter 
body alone, witli which divide its weight in air. 

If a body is soluble in water how is its specific gravity 
obtained ? 
By immersing it in another incompatible liquid of known sp. 
gr., dividing with its loss therein the weight in air, and then 
multiplying with sp. gr, of the liquid used. 

State what a Pyknometer is, and how the specific gravity of 
liquids is ascertained with it. 
A specific gravity bottle having a glass stopper with a capillary 
opening through it, and usually of a size tn contain accurately 
1000 grains distilled water at ¥> C. If this ia well filled with tbe 
liquid to be examined, and then dried externally and placed on 
tlie scales, the increased or decreased amount of the weight of 
the same divided by lOUO will give its speciGc gravity. The 
weight of the bottle in this operation nmst he counterpoised or 
tared ; the temperature of the other liquid should be at C^ C, or 
computed for that degree. 

What is the law of Archimedes ? 

A body immersed in water Irises part of its wi'ighl equ 
the weight of the displaced liquid. 
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State the poiltion an egs will occupy in pure water and ll 
a satttrated eolation of sodium chloride, and gne t' 
reMon for the lame. 

Ill piirc wnliT il sinks, in saturated Na CI solution it floats,.! 
Umaiim- llic liiinid ciisplaL-ed by it in tlie pure water ii 
rliaii ilH own wct^lit mid heavier in tlic Na CI Eolution, tba>fl 
hiirtytnj; It iip in tin; latter. 
What instrnmenta are based on the above experiment, : 

what are they used for, and what are their names ae-^ 

oordinK to application T 
IlyJi'onii-liin'. used for readily astert.aining the specific gravity.iJ 
fif liquids, oulled, according to their use, urinometers, alcoholo- J 
meters, Inutometers, etc. 

How ii the scale of hydrometer arranged ? 

For liquids heavier than water the sp, gr, scale of hydrometers. 
has 1000 on top and the heavier marks below ; the hydrometenf 
intended for taking the sp. gr. of lighter liquids is marked lOO 
at the bottom of the scale and the lighter degrees are above. 

What are nrinometers, and what is the extent of their scales T 1 

Hydrometers intended for taking tlie sp, gr. of urine ; roarkedfl 
from 1000 at tlie top to about 1060 at the bottom. 

How is the specific gravity of a liquid observed by a hydi 
meter t 

By partly filling the cjlitider with the liquW to be examined, J 
floating the instruinent therein, then filling carefully to the top 1 
of the cylinder, and reading the mark over the lop of the liquid. 
How is the qnality of good hydrometers ascertained ? 

By immersing in various liquidaof known specific gravity a 
comparing the marks indicated wilb those known of the liquids 

Heat — Thermometers. 

What is beati 

A condition of matter raanifeBting itself by physical pho^ 
j_ aomena and convertible into other TormB of force. 



HBAT — THERMOMETERS. 

When two bodies of different temperatiire are brought in Oi 
tact what is the result { 
They tend to equalize the amount of heat they are lespectiTely^ 

poaa eased of. 

If equal quantities of water of the temperature of 100° C. i 
of 163^ C. are mixed together what will be the tempera- 
ture of the mixture ? 
The mean of the two or Wl^ C. 

If equal quantities of water at 0^ C. and mercury at 100° 0. 4 
are mixed, what is the temperature of the mixture, and J 
why? 

The mixtiiro will be at 3.3° C, because the heat capaeity of J 
water is 1000 to 0.033 for mercury; i. e,, the water requires about I 
33 times as much heat as mercury to elevate it to the eamt 
peniture. 

What ia the individual heat capacity of bodies termed, and 1 
how defined 1 

Their specific heat, or the amount of heat necessary to raise J 
the temperature of a body one degree compared with that re- 1 
quired to raise the temperature of the same weight of wati 

What ia a calorie and what a thermal unit (English) ? 

The quantity of heat necessary to raise one kilogram of wat» \ 
through one degree centigrade is one calorie ; that required to ■ 
raise one pound of water through one degree centigrade, one 
thermal unit = 0.45 calorie ; one calorie = 2,2 thermal units. 
What is the temperature of a mixture of equal weights of 
water of 60- C. and of 0° C. ? 

3(PC. 
What that of equal weights of water at 60° C. and ice at I 

The temperature will remain at 0° C. until all the 
melted. 

Why is this sol 

Because the ice absorbs all the heat of the water to accomplish I 
its change from the solid to the liquid state. 
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Wbat ii the heat abBorbed by bodies in their change of atate, 

not indicated by the tliermometer, called? 
Latent hrat. 
What three states of matter are there ? 

Solid, liquid, and gaseous. 

Wliat la matter composed of I 

Molecuks and interspacea. 

What are molecules? 
Tb(i smallest plijsical units of matter. 

State the relative condition of molecnles in solid, liquid, and 
gaseous bodies. 

In solids, tlie relative poaitioiia of tbe molecules are fixed, and 
cannot be changed without the espeuditure of more or less force. 
In liquids, the relative positions of the molecules are not fixed, 
they glide past each other cohcreotty, while in gasemis bodies the 
molecules repel each other, and lend to occupy larger spaces. 

If a metal ball fitting closely into a ring be heated and then 

placed in the ring, what is the result ? 
It will no lonj,'er pass through it until it again returns to its 
ordinary temperature. 

What can be said to be the effect of heat on bodies, and what 
on different forms of matter! 
They aru expanded by increase oi' temperature, and contracted 
by its decrease. The expansion in solids is small, in liquids 
greater, and for gases the greatest. 

As matter is composed of molecules and interspaces, which of 
the two are thus expanded by heat? 
The inti'rspaees, as tlii' molecule is a unit, and cannot increase 
or decrease in n'lze. 

What is a thermoscopel 

A glass bulb containing air connected with a narrow tube con- 
taining a liquid. Very slight variations of temperature are in- 
dicated thus by a change of jjosition of the liquid. 
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If a bulb of aloohol or mercury or other liquid, to wtaiob is 
attached a narrow tube, is heated, what is the lesoltt 

The liquid ascends in tlie tube. 

What are thermometers? 

Inatrumtnls I'or measuring temperature. 
How are they constructed? 

They consist of a bulb of liquid attached to a dosed and air- 
less capilliirj- tube ; tliia latter is graduated to indicate the de- 
grees of temperature. 

What thermometers are principaUy used, which preferably, 
aud why ? 

Alcohol and mercury tbermometers ; the latter preferably, 
because the mercury does not wet the glass tube, and does not 
bull eo readily as alcoiiol. 

When are alcohol thermometers to be preferred ? 

To measure very low degrees of temperature when mercury 
would freeze. 

Which are the principal scales of the thermometer in use ? 

Fahrenheit aud Centi!,'rade {Reaumur also). 

How is the Fahrenheit scale graduated 1 

It is divided into 212 equal divisions or degrees, the lowest 
of whicli is a mixture of equal parts of sal-ammonia and enow, 
and the highest the boiling poiut of pure water; the freezing 
point of water on this scale is 32°. 

How is the Centigrade scale graduated ? 

By division into 100 equal parts or degrees, the space of expan- 
sion from the freezing point to the boiling point of pure water. 

Which is commonly used, and which in chemistry? 

The Fiibreubeit scale is in common use in this country, tbe 
Centigrade .scale in chemistry. 

How are degrees of Centigrade scale converted into those of 
Fahrenheit? 

As the number of degrees between the boiling and freezing 
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point of water in Centigrade ia 100 and in Fahrenheit 212— 32 = 
180, the proportion would be 

100 : 180 -i- degree to be converted : x 
by division with 20 it would read 

5 : 9 H- cent, : a: 
I. e,, the degree to be converted is multiplied with 9, the result 
divided by 5, and 32 added to the result, as per following formula ; 

How are de^eee of Fahrenheit converted into Centigrade 1 

From the degree to be tonverled 32 ia subtracted, the differ- 
ence ia divided by 9, and the quotient tnultlpHed by 5, as per 

following formula ; '^ X5 = Centigrade. 

What are clinical thermometers, and what their range? 

Theroiometera for determining the temperature of the body. 
Their seaie ranges usually from 9CP-110^ F. 

What are self-registering thermometerB, and what are inde- 
structible registers ? 
Thermometers whieh have a small separate column of mer- 
cury, whicb is shoved up by expansion, but does not contract 
with the main column, are called self-registering. If these regia- 
ters are so arranged that they cannot slip down, or be shaken 
down into the bulb, they are called indestructible. 

Why are new thermometers nsnally incorrect, and what Bhoald 

be done with thero? 
On account of the contraction of the glass going on for some 
years, they should for that reason be seasoned at least three 
years before being niarlted. 

How are thermometers standardized? 

They are eoraparcd, at their different degrees, with other in- 
atrumenla known to be correct. 
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HAeNETIBU. 

What is magnetism 'i 

TliB force by which loadstoue attracts iron. 

Give the chemical name and compoBition of loadstone. 

Ma^'iietic oxide of iron : FejO, ;= FeO.FejO, = Ferrous-ferric 
oxide. 

Describe natutal, temporary, and permanent mognetn. 

Loadstone is a natural magnet. Soft iron, in which magnet- 
ism is induced^ is a temporary tiiaguet. Steel, when magnetized, 
becomes a permanent, artifleiiil magnet. 

What are magnetic poles and what neutral lines? 

The ends of magnetic bars are termed their pi>les ; the middle 
line between tlieui, which has no power of allractiou, is their 
neutral line. 
State what the magnetic axiB is. 

The shortest lines between the poles. 

Which is the north pole and which is the south pole of a 
magnet in this country? 

The pole pointing to the north is the north pole, that pointing 
to the south the south pole ; in France and China the i-everse 
terms are in use. 

When particles of soft iron are in contact or inflnenced by a 
magnet, what do they become in turn? 

Temporary maj;nots. 

Give the action of a magnet on iron filings, 

They become, each particle, magnets of more or less strength, 
and consequently arrange themselves into tufts. 
What is magnetic induction? 

The production of magnetism in other substances either by 
direct or indirect contact. 
Can magnetism he induced by contact only? 

No, it may even act through difierent media, such as glass, 
wood, paper, etc. 
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Doea iron alone show ma^etic polarity^ ^M 

Its compounds also, as wyll as tliose of niukel and cobalt, giw^ 
evidence of it. 

If a magnet Ib broken in two or into many pieces, vhat is the 
magnetic condition of eacli piece 1 
Each |iiece is iv distinct magnet with different poles, as one 
kind of polarity cannot exist without the other. 

nrhat is the hypothesis of magnetism t 

Tha.t e;iLh molecule of a magnet shows magnetic polarity. 

If a magnet is evenly b&lanced or suspended in the middle 
what position does it assume t 
It places itself in the direction of the magnetic poles of the 

About what distance are the terrestrial magnetic poles from 
the trne poles? 
More or less 1000 niilcK, varying according to the magnetic 

Give the meaning of declination of the magnetic needle. 
The angle it makes with the meridian. 

What instniment for orientation is hased upon the north and 
south direction of the magnetic needle. 
The manner's compass. 

State the result of approaching the north end of the magnetic 
needle with the north pole of a magnet. 
The neetlle point is repelleil, and if the nnrlli puint is ap- 
proaclieU by the south pole of a magnet it is attracted. 

What law is based upon this? 
Like poles repel, unlike attract. 

If an untnagnetized steel needle is suspended in the middle 
and subsequently magnetized, what occurs besides ita 
orientation ? 
It dips towards the poles, increasing in this respect the nearer 

it approaches them. 
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What w this called? 

Thp (lip or inclination of tbe magnetic needle. 

What IB a horaeshoe magnet, and what 1e its object! 

A niagtictiu bar bent iu liorseshoe gliape, ths two poles thus 
acting by induction upon eacli otlier, and increasing each other's 
power. 

What is a magnetic battery or a Germain msgoet? 

A series of ninj-'us'ti'-' steel plates joined with their similar 
poles, making the magnet very powerful. 
What is an armatme ? 

A piece of soft iron closing the space between the poles of the 
horseshoe magnet, intended to preserve its magnetic force, which 
would otlicrwiae he gradually lost. 

Are other bodies besides those known as magnetic affected by 
magnetism ? 
Many bodies are so affected, especially the metals, but in 
much leas degree than iron, nickel, and cobalt. 

What is paramagnetism? 

The power of magnets to direct substances affected by them in 
an axial position, i. e., parallel with tbe magnetic axis; such aa 
iron, nickel, cobalt, manganese, chromium, etc.; the substances 
BO affected are called paramagaetic. 

What is diamagnetism ? 

The power of magnets to give certain substances, influenced 
by them, a direction at right angles to the magnetic axis ; Buch 
aa bismuth, antimony, zinc, tin, etc. These are called diamag- 

When two magnetic bars of eqna! power are joined with un- 
like poles together what is the attracting force of the 
two together? 
They neutralize each other, and have no attracting force. 

What are astatic needles? 

Magnetic needles placed so that tlie north end of the one ia 
counteracted by the south end of the other. They loae their 
power of orientation. 



SBBENTIALS OF KBDIOAL OHBMISTBT. 



ELECTBICITY. 

What is FranUinism? 

Frtctioual or static electricity ; a physical condition produced In 
certain bodies, such as glass or resins, by friction with silk, wool, 
or catskio. 

What are its principal properties^ 

Those of fltiractiug sraail light bodies such as paper, feathers, 
etc., and of repelling them on contact. 

How is this best shownt 
By an electroscope. 

Describe a |f old-leaf electroscope, 

It is an instrumeot for detecting electricity, consisting of two 
strips of gold leaf suspended together at one end in a glass jar 
and connected through the cover with a metallic bar aod knob. 
When the latter is touched or appi-oachcd with an electritied 
IwJy the two strips fly apart, because they become equally elec- 
trified and repel each other. 

What electricity is produced by the friction of glass? 

Vitreous or positive electricity. 

"WhaX &om resins t 
Beainous or negative electricity. 

What are conductors, and what are non-oondnctors of elec- 
tricity i 
Bodies conveying it are conductors ; bodies not capable of con- 
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What is the law of conductivity? 

Conductivity is inversely to resistance. 

What are insulators! 
Non-conductora, 
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What i< the law of electric attraction and repulBion? 

Bodies charged with the siime electricity repfl each olher ; 
bodies charged with opposite electricity attract eauh otlier ; or 
like electricities repel, uulike attract. 

How u electricity distributed in bodies ? 

On the surface, with increased polarity at projections, from 
which, if sufficiently attenuated, it may even discliarge itself 
into the eurrounding air. 

How may electricity be prodnced beaides by friction 1 

By induction ; electrified bodies attracting in neighboring 
bodies, not in contact with them, electricity of a different de- 
nomination towards theui. 

What is the arrangement of simple cylinder electric machines ? 

They consist of a glass cylinder, which, by a crank, may Iw 
rotated against a silk cloth or cushion containing amalgam. 
Close to this cylinder is an insulated metal globe which presents 
a number of points towards it. As fast as the positive electricity 
is exerti:d in the glass, the negative induced in the globe escapes 
to it from the points, and leaves the residuary positive electricity 
in the metallic insulated globe to increase with each rotation. 

What ia an electrophonu? 

An apparatus by which, through diJierenue of potential and 
induction, considerable electricity may be stored up and dis- 
charged, tt consists of a metal cover with an insulated handle 
placed on an electrified layer of shellac or resin ; in this way its 
lower Burfhce becomes positive and the upper negative. If the 
negative is discharged the more positive accumulates, and if 
lilted off will give a positive spiuk. 

What is a Toepler-Holtz machine, and upon what principle is 
it based? 

An electrical machine consisting of two upright glass plates, 
one stationary, and of uneven jjotential, which by rotation is 
mnltiplied, and by induction stores up electricity in the armature 
of the ilKed plate. The principle is similar to that of the elec- 
trophorus. 
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What ia an electrometer ? 

A pith ball attached to a, movable lever repelled from a knob 
electrified with the same denomination, thus indicating the 
electric tension. 

What are Leyden jara, and what batteries ? 

InstrumentB for the accuranlation of electricity ; they conaiet 
of gia^s ,jarB coated inaidc and outside with tinfoil, tbe inner 
being connected with a wire and knob. When the outer con- 
nects with till! earth and the inner with an electrical apparatua, 
they become charged respectively with negative and positive 
electricity, and when so charged may be discharged and give rise 
to a spnrk. If several such jars are connected together td in- 
crease their effect, they are termed an electric or Leyden battery. 

What U the charaeter of electric sparks^ 

They move in the air in broken lines, as the air offers resist- 
ance to their passage by becoming condensed ; thus the zigzag 
course of lightning. 

What are the phenomena displayed by insulated electrified 
persons 1 
Their hair, when dry, stands on end, and sparks may be drawn 
from their bodies. 

State the medical use of static electricity. 

In nervous affections, hysteria, and palsy, the patient being 
insulated, arul sptirkn drawn from him, then muscular contrac- 
tions will eusiie. 

What is thermoelectricity ? 

The electricity produced when two different metals joined to- 
gether at eiich end liave their joints unevenly heated ; the 
strength of tlilx depends on the difference of temperature be- 
tween the two joints. 

What are the thermoelectric batteries or piles "i 

A combination of thermoelectric pairs, principally of bismuth 
and antimony, or platinum and iron, so that heat may be ap- 
plied to, respectively, the first, third, fifth, etc., joints, while the 
others are kept cool. 
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What is the principal nee of thermoelectric piles or batteriest i 

To indicate slight changes of temperature by ita effect upon r 
the necdk of the yjilvaQometer. 

What is galva&iBm^ 

Chemical electricity, also termed voltnism, also dynfimic elec- 
tricity ; the electricity produced when two bodies are immersed 
in a liquid, acting on tliem with unequal chemical energy. 

What are the bodies generally employed for this ptirpoie, and 
which are the principal onesl 
TliP metnh more (jmerally, and zinc always one of them. 
Thus, zinc ant! copper, ^inc and carbon, zinc nnd platinum, 
zinc and silver, etc. 

What are such two plates termed, and what a series of them ? 

A voltaic couple or element ; a series of thera a voltaic column 
or pile. 

Which is the positive and which u the negatiTe plate t 

The one being acted upon more enei^etically is termed the 
generatingplateandbasa/((y'ieci»[«it!M(; the current fiowsfrora 
it to tlie louier potential ; the plate from which the current flows 
in the liquid beini; termed Ike positiee, while the one to which it 
flows through the liquid is the negative. 

When the two plates are joined outside of the liquid by the 
polar wire, in which direction does the current flow 
therein ? 
The outside current flows from the negative plate to the posi- 
tive, Ttie endfi of tbe wirGsare termed jj'iJcj' or ekctroden, and 
their ilenoiuinatioo is tbe opposite from that of tbe plates they 
are attached to. Thus the one attached to tbe negative plate 
is at its termination called the positive pole or electrode, while 
the other attached to the positive plate forms the negative pole. 

What are the positive and negative poles also called ? 

The positive pole is called anode, and the negative jjuIc ka- 
thode. 
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If plates of zinc and copper are immersed in dilnte solphurlo 
acid, and connected outside of the floid by a wire, what 
reenlta? 

There will be an enei^etic chemical action at the zinc plate, 
but the diaengiiged hydrogen will accumulate at the copper plate 
in such a moasiire as snun to stop the galvanic current passing 
Ihroujjh the wire ; the copiier plate is then said to be polarized. 

AliThat is then polarization of the plates, and how avoided ? 

Polarization of tLe plates meaoa the accumulation of disen- 
gaged g&a Ihereou, and the eonaequent interruption of the cur- 
rent. The polarization may be corrected by mechauieal means, 
such as shaking, etc., nr. as shown subsequently, by special 
arrangement of the fluid or lluids, so that the disengaged hydro- 
gen will he chemically bound in the fluid. 

Why should the zinc plates be amalgamated? 

To overcome local action or currents caused by the impurities 
of the zinc and other mctnls present therein. 

What are galvanic elements, and what batteries f 

A single cell, containing two plates of diirereot potential, im.- 
mersed in suitable hnttery tliiid in a stone, ^'lass, or rubber vessel, 
constitutesiiu element ;and a number of them, properly arranged 
(fr coupled, arc ternieci a galvanic battery. 

What is a Darnell's element? what its advantage? about what 
is it equal to in electromotive force ? and what is the ob- 
ject of its arrangement? 
A glass vessel coutaiiiiDg a satviratcd solution of copper sul- 
phate, and in this a copper cylinder. Immersed in the copper 
solution, and inside the copper cylinder, is a porous cup filled 
with dilute sulphuric acid and containing a zinc cylinder. Its 
constancy of action makes it of special advantage, and it is for 
this reason tVat its electromotive force is accepted as a unit or 
nearly so. The principle of its action is chemically to overcome 
polarization ; for as the hydrogen from the zinc passes to the 
copper it decomposes the copper sulphate solution, substituting 
the atom of copper of the CuSO,, forming thus H,SO, ; the lib- 
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emteJ copper is deposited on the outside copiier cylinder, while 
the newly-formed 11,80, passes into the porous vessel to act on the 

Desoribe the arrangement of a Grove's element, 

A two-fluid cell, conLaiuing, outside, ziuc, imuiersed iu dilute 
sulphuric acid ; iuside the porous cup is a platinum slip in nitric 
acid. The hydrogen evolved at the zinc, and passing to the plati- 
num, decomposes the nitric aeid, thus also chemically preventing 
polarization, 

Wliat Ib a Bnnsen's element t 

A two-fiuid cell, arranged similar to Grove's, with a com- 
pressed gas retort carhon being auhstituted for the platinum. 
The object and principle are the same as in the former. 
What is a Smee's*element, and how is polariiation prevented 
by it? 

A single fluid cell, in which a platinum sheet is immersed in 
dilute sulphuric acid between two zinc plates. The platinum 
sheet is covered with small fragments of platinum, or a silver 
plate covered irith linely divided platinum may be substituted 
for it ; the platinum particles TueckanicaUy aiding the disengage- 
ment of the hydrogen from the platinum. 

Describe the arrangement of a Grenet cell. 

A one-fluid cell, containing two (ised carhon plates, immersed 
in a battery fluid of sulphuric aeid and potassium bichromate. 
Between the carbons is a zinc plate which can be lowered into 
the fluid to set it iu action. Tiie object of the potassium bichro- 
mate is to form chromic acid, which oxidizes the hydrogen into 

Give the arrangement of a leclanche element 

A porous cup containing a carbon rod, surrounded by pieces 
of peroxide of manganese and gas carbon. Outside the porous 
cup is a saturated solution of ammonium chloride, and immersed 
in it a rod of zinc. 
What is a Calland's or gravity elements 

A modification of Daniell's element, doing away with the 
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porous cup. It cotisista of a star-shaped copper plate at the 
bottom of the vessel, which is surrounded by pieces of copper 
sulphate ; it is inunersed in a saturated solution of the same sub- 
stance. The upper half of the vessel is occupied by dilute sul- 
phuric acid, which, by the difference of density, floats on the cop- 
per solution, and contains suspended in it a star-shaped arrange- 
ment of zinc. Its actiou is the same as in the Daniell, and is 
very constant ; it is principally used in telegrapliy. 

What ia the electrical tension or potential "i 

The electricity accumulated at certain points. 

What is electromotive force ? 

The amount of electricity generated by an electrical battery. 
It is generally accepted as the difference of potential of the two 



What iB the electromotive series of metals 1 

The arrangement of metals according to their electrical de- 
portment ; the most electropositive being at one end and the most 
electronegative at the other, as follows ; 1. Zinc. 2. Cadmium. 
3. Tin. 4. Lead, 5, Iron, 6. Nickel. 7. Bismuth. 8. An- 
tiinony. 9. Copper. 10. Silver. 11, Gold. 12. Platinum. 
13. Graphite. Thus iron in dilute sulphuric acid is electronega- 
tive to zinc but electropositive to copper. 

7 What is the law for the electromotive force between two 

I metals 1 

I That the elei^tro motive force between two metals is equal to 

I the sum of the electromotive forces between all the intervening 

I ; 

■ ab 

I ' 

I ' 

■ el( 



What is 8 volt? 

The unit of eiectric pressure o 
about the electromotive force of on 



electromotive force. 
Daniell 's element. 



What ifl generally understood by the electric cnrrent ? 

The current of electricity passing through the wire. 
What is the direction of the outside current t 

3 electronegative plate (carbon or copper), to the 
eleotropositive (zinc). 



ELECTRICITY. 

On what does the current strength depend, and by what ii it 
diminished? 

The current strength depends on tlie amount of electromotive 
force, and is diniinislied by the resistance which it encounters. 

How may the relations then be stated 1 

The current strength is directly proportional with the electro- 
motive foree and Inversely with the resistance. 

What 1b the resistance, and what two resistancra do we en- 
counter in a galvanic cell ! 
The force opposing the flow of the current Is the resistance ; 
that existing in the liquid between the plates is termed internal 
resistance ; that diminishing the conductivity of the wire is 
called external resistance. 

What is the law governing the resistance of a conducting wire t 

The resistance is inversely as the cross section, and directly 
as the length of a conductor. 

What is the unit of resistance? 

The " Ohm ;" the resistance offered hy a column of mercury, 
104,81 centimetres long, one square millimetre in section atCPC 

What is the unit by wbich current strength is computed! 

The ampbre ; the current strength of one volt of electromotive 
force passing through a circuit having one Ohm resistance. 

How may the current strength be computed 1 

By the Ohm's law ; the current strength is equal to the elec- 
tromotive force divided by the resistance, as per following 



formula; C = 



E 



Of what advantage is the application of the Ohm's law in 
galvanism 1 

The fldvantitgeous coupling of the elements with a view to 
greater intensity or quantity. 

When is the combination best for producing intensity! 

By increasing the internal resistance; i. €., ooupUng the dif- 
ferent elements separately as Euch, as needed in galvanization 
of muscles and nerves, and alao iu electrolysis. 
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How are the elements to be coupled for quantity f 

By conibinisg all the zincs logctber and also the caiboos, 1 
dim ill! ailing internal resistance ; this is tlie combioatioii em- 
ployed for gal va no-cautery and ligliting purposes. 

How is eleetrio light produced for medical pnrposesT 

By passing b, galvanic current of quantity through a carbon 
filament or platinum wire contained in an airless glass globe, 
when the resistance to the cnrrent will produce the luminous 

What is the priaoiple of the galvano-canteryi 

A thin pliitiuum wire by the passage ofa (luantity of electricity 
will be iuteusely heated, and can then be applied for cautery 
purposes. 

What is the effect of an electric current paasing aroimd a mag- 
netic needle t 

It will deflccl Ibc uuedlo from its position. 

la which direction is the needle deflected by the galvanic 
current ? 

This depends upon the direction the current passes, and if 
above or below tbe needle. For ready comprehension a person 
may imagine himself Qoating in tlie current with the head in 
direction of the current and facing the needle, when the north 
end of tbe needle will be deflected to the left. 

What is a galvanometer t 

An inslrument so arranged as to indicate by the deflection of 
the needle the existence, direction, and intensity of currents. It 
is generally composed of astatic needles and multipliers. 
What instruments are employed to indicate the current strength 
for medical purposes ? 

Those indicating the amount of amperes, or nilher milli-am- 
pferes, passing through the circuit. They are termed ampere or 
milli-amijere-metcrs. 

What is the effect of an electric current paasing around soft 
iron] 

It makes a very powerful temporary magnet. 



J 
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When the current is broken or opened, and when made or 
oltned, what takes place, and to what purpose is it ap- 
plied T 

The iron is magnetized when the tircuit is closed, and becoraea 
demagnetized when opened. On these phenomena the electric 
telegraph ie based. 

What is Faradinn ? 

The eleotcicity developed by induction from the galvanic 
current. 
How can this be illugtratedl 

By placing a wire, not connected with any battery, close and 
parallel wilh a wire connected with a galvanic battery ; there 
will be an electrical manifestation in the fi)rmer every time the 
galvanic current is made or broken. 

How does the induced cturentmake itself manifest, and In what 
direction does it flow ? 

It is not a steady current, detleeting the galvanometer needle 
only at the time the primary current is elosed or open. When 
the current is closed, it tlowa in an opposite direction to the 
primary current, but on breaking it is reversed. 
Has the faradio oorrent chemical properties, and if not, why 
not? 

It has uo chemical powers, because it is a to and fro current, 
and its action in one direction is neutralized by the return flow. 
How may very powerftil electric manifestations of the induced 
current be developed ? 

By multiplying the secondary wire. 

What are the instmmenti for this purpose, and component 
parts! 

Rubmkortf coils; consisting of a primary coil, an iron core 
therein, an automatic breafcpicce or interrupter, a secondary coil, 
and an accumulator or condenser for Lbe extra current. 
Which is the longer, the primary or secondary coil ! 

The secondary, which is on tlie outj-ide, and often contains 
many miles of wire. 
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What is the olg'ect of the iron core t 

To attract the bieakpiecc when it becomes magnetized. 

What is the breakpiece ? 

A spring connecting with the primary wire by a small plate of 
platinum, and having a small hammer end, which is attracted 
when the core is magnetized ; it thus breaka the current, and 
springs hack when the core is demagnetized, when the cunrent 
is again made. 

What does the condenser consiBt of, and what is its object? 

It consists of layers of glass covered with tinfoil, acting on the 
principle of a Leyden jar, It acenmulates and condenses the 
extra current. 

On what principle are medical bradio batteries oonstnioted T 

Similar to tliat of the Riihnikori!' coil with a Grenet cell to fur- 
nish the primary current. 

What measures shotild be adopted to insure the good working 
of a ikradic battery t 

The interrupter should he kept free from rust and corrosive 
material ; all connections should be tight, insulations should be 
complete, and the battery fluid should not be allowed to dry out, 
or become decomposed. 

When the purely &radic current is employed, does it matter 
how the poles are disposed of? 

No ; as the current goes both ways. 

What is the principal use of the fiiradio current in medicineT 

To excite nerves or bring about muscular contractions, both 
for diagnostic and therapeutic purposes, 

What is the nse of the constant galvanic current in medioinef 

For nerve stimulation, for cautery, and for its chemical effect. 

What is the chemical effect of the galvanie current, and what 
is it termed t 

The chemical decomposition of compounds in a fluid state ; 
it is termed electrolysis. 
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What takes place when water is subjected to electroljBis, and 
how does it take place? 

It is decomposed into its constituent elements, hydrogen and 
oxygen. The lij'drogeu iiccuniulating nt the negative ( — ), the 
oxygen .it the positive ( -f- ] pole or electrode. 

What are substances called sabjected to electrolysis 'i what the 
results? what are those which go to the positive and 
those that go to the n^ative pole ? 
The products of deeompositioo are termed IONS ; the aubjucts 

for electrolysis are electrolytes ; those which go to the negative 

pole, the kathode, kathions ; those whit'h go di the positive pole, 

the anode, anions. 

What takes place if a galvanic needle is inserted in the human 
body* 

The siilts and fluids are decomposed ; alkalies and hydrogen 
go to the negative ; oxygen and acids go to the positive pole. 

What is electrolysis used for in medicine ? 

For removing tumors, hairs, nievi, warts, etc. 

In the electrolysis of tumors, what needle shonld be inseited into 
them, which in aneurisms, and why ? 
The electronegative in tumor:^, the electropositive in aneu- 
risms ; because the alkalies at the negative pole liquefy the tissues, 
while the acids at the positive pole condense them, and coagu- 
late the blood. 
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What is chemistry 1 

Tlial briinch of physical science which Ireats of the composi- 
tioa of matter. 

What are physical, what chemical changes ? 

Physical changes are those which do not aliett the compOsitirtn 
or conatruetion of themolecale ; cbemiciil clianges, those altering 
itB character, and thua changing matter itself. 

What is chemism t 

That form of attraction which takes place between atoms. 

What is a molecule? 

The smallest particle of matter that can esist In a free etate, 
and cannot be diviiled without losing its character. 
What is an atom? 

The chemical unit of matter produced by the breaking up of 
the molecule. 

How may matter be Bubdivided ? 

Into simple or elemeutary and compound matter ; termed rela- 
tively elements and compoimda. 

Define simple or elementary and compound matter. 

Matter made up of molecules, containing like atoms, is ele- 
mentary ; tliat whose molecules are made up of dissimilar atoms 
is termed compound. 

How many elements and therefore different kinds of atoms are 
known? 

At the present time about sixty-six arc definitely kuown as 

How are atoms designated in chemical notation 1 example. 

By symbols, consisting of the first, or the lirat and some other 
letter of their Latiu name. H for hydrogen, B for bismuth, 
Pb for lead (Plumbum), Hg for mercury (hydrargyrum), etc 



Vniat do symbols ^press besides the atomic character } 

The atomic weight. 

What is atomic weight ? 

The relative weight of an atom in comparison with the hy- 1 
drogen atom as a unit. It also expresses the smalleat quantity of 1 
an elementary substance capable of enteriog into the formation J 
of a chemical conipound. 

In which way is the quality of the combining power of an atom 



By its electrical polarity in relation to another atom. Thus, 
atoms arc cither ekclrnpimtiir, i. e., aecmmilating at the clcctro- 
uegalive pole, or eleclroneyaUve, i. e., accumulating at the electro- , 
positive pole during the elertrolysiB of a compound. 

Is the electro-chemical character of atoms definite or relative 1 

It is relative in bo far that an atom is electropositive toward 
some, electronegative towards otbcrs, but it is dcBnite in theaq 
relations ; thus, the metals are electropositive to the metalloida,fl 
and these are electronegative to the former. 

What ii the quantity of atomic combinii^ power t 

The fact that some atoms can combine with one atom of hy-j 
drogen, and others with two, three, and more of it, demonstrate*! 
tbe quantitative combining power of atoms. 

What it then the eqaivalenoe of an atom? 

The quantity of its combining power expressed in hydroj^oiij 
units, or the number of hydrogen atoms it can combine with, a 

be exchanged for. 

How is the equivalence of atome expressed, and how is it writ* 1 
ten in notation ? 
Either by the use of Greek numerals, as monatls, dyads, triads, 
tetrads, pentads, hexads, and heptads, or by Latin numerals, 
as univalents, bivalents, trivalenta, quadrlvalents, quinquiva- 
lents, seslvalents. and septivalents. In cbemical notation this 
is expressed by placing Roman nnmcrals above, and to the right I 
of the symbol : UK O". N» . C". At". S". CI"'. 
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How may the equivalence of the atom be graphically repre- 
sented? 
By illustrating the atom as a small ring or dot or symbol, and 

the equivalence by lines radiating from it ; these lines are termed 
bonds, as follows : — 

4 ^> Y -^ -<^ ^ # 



When an atom combines with another in Beveral proportionB, 
what characteristic series appear, and into what two 
groups are they accordingly classed t 
Its higher compound always inureases by two, as for in- 
stance, 1, S, 5, and 7, or 2, 4, and 6, These two can never inter- 
change, and the series whose equivalenla are iu even numbers 
are termed artituLi, while the odd are called perissads. 
In which way are multiples cf atoms expressed in chemical 
notation^ 
By placing small Arabic numerals to the right aud below the 
Bvmbol, for instance, Cl.j, 0„ As,, 

What do groups of atoms represent, and what is their chemical 
natation termed^ 

They represent a molecule, and their designation in chemical 
notation ia termed a.f<yrmula ; for example, NaCl, H^o„ etc. 

How are multiples of molecules expressed f 

Bj inclosing their component symbols in parentheses and 
placing a small Arabic numeral outside to the right aud below, 
or by placing ii larger numeral before the molecule without 
parentheses; thus, (NaCI), = 2 NaCl. 

In which way is a reaction to take place between two chemical 
bodies designated, how its completion, and how the pro- 
duct or produces? 

Before the reaction takes place they are separated by a pins 
sijjn (-|->, the union complete by an equation sign (= 
product by its formula, or, if more than one, they are separaied 
by plus signs ; example, NaOH + HCl = NaCl + H,0. 





What are empyrial, what rational, and wliat graptiical 
fonnulse ? 

An empyrial formula is one expressing the kind and nuraber 
of atoraa in the molecule. A rational formula indicates, besides 
this, tlie armngement of the atoms in the molecule. The 
graphiiail are simply illustrations of rational formulie. 
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What two kinds of molecules can be chemically distinguished 1 

The elementary molcculeBcompoaedof atoms of the same kind, I 
and the compound, composed of atoms of dissimilar elements, 

Give the definition of molecular weight 

The sum of tiie atomic weigiila of a molecule. 

How may compound molecules be clasBifled? 

Binary molecules in wliicli llie atoms unite directly, and 
ternary moli^culcs in wliicli tlie atoms are indirectly united. 

Of how many kinds of atoms are binary molecules always com- 
posed? 

Of only two different kinds of atoms. 

What is the rule fax naming binary molecnles ? 

As they must be composed of electropositive and electro- 
negative elements, the electropositive is always placed with ita 
full termination first, while the electronegative has its terminal 
syllable changed to " ide" ; thus, potassium chloride, hydrogen I 
sulphide, calcium fluoride, etc. 
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When an electropositive element snites with the electron^ative 
in more thin one proportion how are the two compounds 
distingnished by name ? 

By the affix of "ic" to the one aud "ous" to the other; exam- 
ples : mercuric oxide, mercurous oxide ; ferric chloride, ferrous 
chloride. 

When there are other compoondB by change of valence how are 
they expressed by name f 

The electropositive of the lower receives before its name the 
affix of "liypo" and tlie highest that of "per"; thus, hypo- 
chlorous oxide and per-chloric oxide. 

How arc multiples of the same kind of atoms in the name of the 
compound molecule expressed t 

]5y the prefix of Greeli numerals, Kuch as carbon dioxide, sul- 
phur trioside, nitrogen tetroxide, arsenic pentoxide. Some- 
times the multiple of the eleelro positive is similarly expressed, 
as in di-nitrogea tetroxide, di-arseuic pentoxide. 

What are compound radicals ? 

Unsaturated molecules, not existing in a fi^e state, but cap- 
able of uniting directly with an atom or a similar compound to 
form saturated molecules. 

What is the role ibi naming them and their compounds with 
atoms? 

Tliat tlioy end in yl ; example : IIO— Eydroxyl ; but some, na 
aiuidogen Ji H,— Cyanogen CN— differ in this. Their compounds 
witli ntoniN are subject to the same tenninology as binary 
moluciiloii. 
Wh«t Is H ternary molecule T 

Otiii In wliich two dissimilar atoms are united by menus of a 
third liiiviiifj linking functions. 
Which are the atoms having linking functions^ 

The principal one is oxygen, but sulphur, selenium, and 
tellurium also possess this function. 

What three classes of ternary molecules are distinguished ! 
Acids, ba^es, and salts. 
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Wbat two kinds of add|\ do we distrnguiah ? 
Binary or hydracids, and ternary or oxyiicida. 

Give tbe definition of an add. 
A compound of hydrt^en with an clectrouugative wliich cs 

give up its liydrogen for tlie metal of a liasc to form a salt. 

How is an oxyacld constitnted^ 

It IB a compound in wiiich liydrogen is united hy oxygen i 
an electron figative. H — O— B. 

Wliatisabaw? 

A compound containing hydrogen united by osygeu to a 
electropOBitivo. H— O — It. 

What is a salt 1 

A compound in which one oc more electropositive atoms axoi 
united by oxygcu to one or niori: eliictronegative atoiua. 
R-0— 5fe. 

What are the characterurtic properties of bates, and what of acidi !:■■ 

Bases turn turmeric paper brown, and riiddencd litmus papc 
blue ; acids turn blue litmus paper red. 

Upon what type may the above be said to be formed ? 

The water type, because by replacing one II of II-O-II with 
Rao acid is formed, by Tl a base ; by replacing both H, one with 
R the other with B, A aalt results. 

What names are a^iplied to the bases? 

Considered as compounds of the radical hydrosyl, they arc 
named hydroxides or hydrates; thus, KOII potassium hydrate, 
NaOH sodium hydrate. 

What tenninal endings are affixed to the aoids T 

Acids are expressed by the affix of "ic" to the abhrevialcd 
electronegative. The hydracida besides receiving the prefix 
"hydro," the higher acids of an acid, terminate in " ic," the 
lower in "ous." Thus, IICl hydrochloric add, H.^, sulphuric 
acid, H^, BulphurouB acid. 
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acids fonn - J^ ' " saJti? : ■■ hub'' ai^ufa Ibrm. ~ ile'" 

"hjpo" aeiiisfijrin hjpi>-ilB»; "per'' acida ben '■ 

ttiB( bjAndyJocis acid feoBS ciUuriiies:, "i fafhi'jy ^cad fbcins 
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(bcmft hypocUDEttes ; psccUoric acid filrniB pi 
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The biisid£y 'it' adds ifepeads <m tbatr Mwant af iijihi lalilii 
hyiliogen. aad ciM iwidicv <}f b&je» oa Aetr oaakr of hTdn^^l 
gmups ; example, H^O, rmmobatati aad^ H^O^^ptaneKad, «tc 
KOB ntaaaaehi b%x, Cs i OH), diaiHd base. 
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ne tjpe of cu(U[ioaniis fonoetl by $utwcitatiiig tbe hrdrogcna 

I XQ, ; thie satetttaCNa uf H I15 mi deetroporitiTe 

r ndiol E(>riuiDg »a *' anune ;" tbe subetitBtioci nf H by 
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Wlttt SK tiie fnitber denaniiuilioiiB of unino ind iniirtfiT 

According to the namber nf H sabslitul^'d ihey may be moB- 
antmes, di-amino. and tri-amine^ or nioo-amtdes. di-aniide« and 
tri-amides ; the asuDes of th« electrooegatiw ot electmpo^tive 
atoiDs or radicals displacing the H, being placed between ihe 
Greek nDni«ra] and the words amine or amide. If more than 
one of the If H, groop enter into the componnd. tbe sabetJtoUng 
ndicab are placed before the Greek numeral which are need 
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according,' to the number of N left. ThuB, etliylainine, di- or 
tri-etliylamine, raono-di- or tri-acetamide ; in tlie last case, how- 
ever, carbonyi'ili-aniidt!, etc. 

What are the relative volumes of the moleculee of all bodiee in a 
goseoos state t 
The volumes of mnlecules of gaseaare alike ; or equal volumes 
of gases contain equal numbers of molecules. 

How do gases combine? 

Volume for volume when both are mouad.s, two and one when 
monad and dtad, three and one when monad and triad, etc. 

How many volumes rEsnlt in all these cases ? 

Two volumes or two moleeules, if each combining volume ia 
one molecule. 

When one molecnle of hydrogen and one molecnle of chlorine 
nnite, what is formed 1 
Two raolccuIeK of IICl. 

What does this prove 7 

That, as two molecules of HCI were formed, each contains 
one atom of II aud one of CJl, the molecule of hydrogen and of 
chlorine contain each two atoms. 

What is stoichiometry 'i 

The computation of the weights of bodies entering into chemi- 
cal combinalions and their results. 

How are the molecular weights of chemical bodies determined ? 

By adding together the atomic weights of the component 
atoms. Thus U.SO,— 



Total = 98 = molecular weight of HjSO,. 

II HHOi unites with EOH, what results T formula t 
HKO,+KOH = ItNO, + H,0. 



48 ESSENTIALS OF MEDICAL CHEMISTRY. 

What does this equation also stand for in weight units? 

1-^144.48 39 + 16 + 1 39-hl4-f-48 2 + 16 
63 + 56 ~ 101 + 18 

How may the elements he classified for convenience of study ? 

Into metals and non-metals, which are again grouped accord- 
ing to their valences, electro-chemical relations, as well a^s 
physical and chemical characters ; hydrogen and oxygen arc 
grouped by themselves as typical elements. Thus — 

Non-Metals. 

Group I. Hydrogen and oxygen. 
^'Group II. Electronegative monads, or Chlorine group. 

Fluorine, chlorine, bromine, iodine. 
Group m. Electronegative dyads, or Sulphur group. 

Sulphur, selenium, tellurium, 
jjrroup IV. Electronegative triads, or Nitrogen group. 

Nitrogen, phosphorus, arsenic, antimony (bismuth, 
see metals). 
Group V. Boron. 
Group VI. Electronegative tetrads or Carbon group. 

Carbon, silicon. 
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Metals. 

Group I. Alkuli metals. 

Lithium, sodium, potassium, rubidium, caesium 
(ammonium). 
^ Group II. Metals of the alkaline earths. 

Calcium, strontium, barium, 
'trroup III. Magnesium group. 

Magnesium, beryllium, zinc, cadmium. 
Group IV. Lead group. 

Lead, thallium. 
Group V. Copper group. 

Copper, silver, mercury. 
Group VI. Yttrium group. 

Yttrium, erbium, terbium, yterbium, scandium, 
decipium, lanthanum, cerium, didymlum. 
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Group Vii. Aluminiimi group. 

Aluminium, indium, gallium. 
Group Vlll. Iron group. 

Manganese, iron, cobalt, nickeL 
Group IX. Chromium group. 

Chromium, molybdenum, tungsten, uranium. 
Group X. Tin group. 

Tin, titanium, zirconium, thorium. 
Group XI. Bismuth group. 

Vanadium, bismuth, tantalum, niobium. 
Group XII. Platinum group. 

Gold, platinum, palladium, rhodium, iridium, 
ruthenium, osmium. 
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Hydrogen. 

Wliat is hydrogen, and what its properties 1 

A colorless, (xiorless, tasteless elementary gaa, rarely found 
free in nature. Symbol H, atomic weight 1, valence', molecu- 
lar weight 2 ; one liter at 7t>0 Dim. pressure and (P C. weighs 
0.08958 grams ^ 1 crith. It is combustible, but not a supporter 
of combustion, A mixture of H and O will explode violently 
when lighted, forming water. 

How can it be demonstrated that it is lighter than air? 

A balloon or soap-bubble filled with it will rapidly ascend. It 
can be readily transferred by pouring it from one inverted vessel 
into another from below upwards, displacing the au- in doing so. 

What is its diffosibility? 

It is highly diffusible, penetrating through porous bodies with 
ease, and diffusing through membranes. 

Is hydrogen nnder all (drcnmstances and conditions a gaseous 
body 7 

It can be reduced to the liquid state by cooling to — li(P C, 
and under a pressure of (iOO atmospheres. It then resembles a 
. steel-blue, non- trans parent fluid, somewhat like mercury, and 
L upon evaporation even solidifies. 

f How oan the formation of water by the union of H and be 
proven ? 

If a flame of hydrogen is allowed to burn in a cool glass cyl- 
I inder, this will soou be found covered with dew. 

[ Eow can hydrogen be prepared? 

By electrolysis of water, by the action of ^ome metals OO' 
water, and by the action of zinc or iron on sulphuric or hydro- 
chloric acid. 
What is the result of the electrolysis of water in t 

mann's tubes, and how is the presence of H proven? 

When acidulated water is subjected to electrolysis, the H will 
accumulate in the tube containing the negative electrode, the O 
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in that containing the positive electrode. There will be besides 
a. definite relatiou between the volumes of the two gases so liber- 
ated, that of H being twice that of 0, showing the composition 
of water as H^O. The presence of H can be proven hy collect- 
ing the gas in a test tube, and burning it, (vater resulting. 
How can hydrogen be prepared from water by the action of 
metallic potassium or sodium! 
Sodium or potassium, by superior chemical attraction for 
oxygen, displaces at ordinary temperature one H, and unites 
with the residuary HO, as per following formula : — 
H,0 -f Na = NaOII -|- U. 

Can otlier metala produce the same result T 

Iron at red heat will do the same, uniting with and liber- 
ating H. 

Wb&t is the most common process for obtaining hydrogen for 
experimental purposes ? 
The action of zinc or iron on sulphuric or hydrochloric acid, 
the metal replacing the H of the acid and setting this free to be 
collected, as per following formula :— 

Zn-fH,SO<=Zn S0,+2H. 
What other process is employed for obtaining H in Fteitmann'a 
test? 
The action of aluminium metal on fodiucii- or potassium- 
hydrate at ordinary temperature, or that of ziuc at the boiling 
point, as follows : Al+3KOII=KjA103-(-aH. 

For what purposes is hydrogen in its nascent state used in 
chemiatryl 

As a reducing agent, i. e., to take away from and unite with 
the oxygen of other bodies. 

What is the physiological effect of inhaling hydrogen, and why ? 

It produces a higher pitch of the voice on account of the more 
rapid vibrations of the voeal cords in a less dense atmosphere. 
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Oxygen. 

What is oxygen t Its properties ? 

A colorlesa, odorless, tasteless, elementary gas. Symbol, O, a, 
w. 16, valenee", m. w, 32 ; one litre weighiug at (P C. and 760 
mm. 1-13 grams. It is liquefied at — 13(P C. and 470 atmospheres 
pressure; it is slightly soluble in water (about 3 per cent, at 15° 
C). It is a supporter of conihuatioa, but not combustible. It 
unites with all the elements excepting fluorine, forniiug with 
them compounds termed "oxides." 

What is the process termed when oxygen unites with anothei 
element, and amidst what phenomena does it usually 
take place ? 

Oxidation, which, if it takes place rapidly, is generally accom- 
panied by development of heat and light, and is then termed 
combustion. 

Where ia oxygen found, and in abont what proportions 1 

It is the moat abundant clement in nature, existing free in 
the atmoH|iUere, and in combination with otbor elements ; it 
composes about two-thirds of the entire globe. 

How may oxygen be prepared ? 

By heating mercuric oxide to a high temperature it is decom- 
posed into mercury and oxygen. HgO=IIg-|-0, 

How is it prepared from potasainm chlorate ? 

By heating the coarsely powdered KClOj and collecting tho 
esraping gas; as this gives rise to irregular and violent evolu- I 

tion of the gas, about one-fourth of its weight of powdered ' 

manganese dioxide is mixed with it, which causes the more even 
liberation of the gas and at a lower temperature ; the manga- i 
nese dioxide, however, takes no chemical part in the process, I 
2KC105=2KCl+30,. 1 

In what other processes is oxygen liberated f | 

In the electrolysis of water, also hy tlie action of sunlight I 

upon the leaves of plants. 



What takes place if a piece of magnesium wire is ig^nited, and 
what is the product f 

It deflagrates, emitting a very biigbt light, Icnving as a white 
ash the magnesium oxide. 

If a glowing charcoal ember, ignited snlphnr, phosphorus, or 
a heated steel wire, is immersed in a jar containing 
oxygen what takes place, and what are the resnlts ? 
They detlagratc rapidly, giving rise to heat and light, leaving 
as results the oxides of the diHi^rent substances used. The car- 
bon produces C0„ the sulphur SO,, the phosphorus P^O^, the 
iron FejO,. 

What is the oxy-hydrogen flame, and how applied to the lime 
light? 
A llame produced from burning oxygen and hydrogen from a 
special burner. It is not luminous hut very hot, melting even 
platinum, etc. By exposing to it a piece of lime, this becomes 
incandescent, and utaitu a bright white liglit. 

Is slow oxidation, snch as the rusting of iron in the air, different 
in its result from rapid oxidation or combostion? 
They are identical processes and yield the same results ; the 
heat given oft' in rapid eonibuslion is also given oft', but appa- 
rently insensibly, in the slow oxidation. 

What chemical process is going on in die bnming of coal oil, 
candles, etc. ? 
An oxidaliim of tlieir component parts ; their carbon forming 
carbon dioxide CO;, and their hydrogen water U^O. 

What is the part oxygen takes in the physiological processT 

It ifl carried by the hicmoglobin of the red blood corpuscles to 
the tissues, where it unites with their carbon and hydrogen, 
forming carbon dioxide and water ; the former of these as a 
waste pro<luct is given off by the lungs ; the heat liberated by 
this oxidation produces either animal heat or is converted into 
the other physiological forces. 
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Why are inhalations of oxygen of no benefit in the treatment 
of disease ! 
Because Uic corpuscles cannot take up more or in a different 
dilution tlian formed in tlie fitino^pheric air. It is proven that 
anininh when kept in an Htniospliere of oxygen, do not exhale 
more CO^ than when liept in air. 

Ozone. 

What is ozone 1 Its properties t 

Condensed oxygen ; triatomic molecules of oxygen, 0„ of k 
density of 24 (HI], m. w. 48. It possesses a peaetmtiDg 
chlorine odor and a bluish color; it is coercible at high pressure 
and low temperature yielding drops of indigo blue color. At 300° 
C. it becomes diatomic oxygen. It is chemically very active, 
oxidizing other bodies readily and bleaching organic coloring 
matter ; it is absorbed without change by oil of turpentine and 
other essential oils. 

What may osone also be said to bel 

An allotropic form of oxygen, i. e., a substance whicli, though 
qualitatively of the same elementary composition, has diSerent 
physical and chemical properties, owing to the difference of its 
molecular structure. 

How is ozone prepared ? 

1. It forms when phosphoms is exposed to moist air or oxy- 
gen. 2. By the addition of small quantities of potassium per- 
manganate or barium peroxide to cold sulphuric acid. 3. By an 
electric discharge through the air or oxygen. 
How is it best prepared 1 

By the silent dischai^e of a powerful current from a Ruhra- 
korff coil through a Siemen's induction tube, through which 
freshly prepared oxygen is allowed to flow. 

How is ozone recognized ? 

By its action on potassium iodide starch paper ; as it decom- 
poses the KI into K and I, the I turns the starch blue. Tincture 
of guaiacum is turned blue and lead acetate brown by O,. 
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Hydrogen peroxide answers the same test, but O^ in addition 

blackens bright strips of silver. 

What influence has ozone on epidemic diseases? 

It in said to arrest tlicm by oxidizing the organic material 
giving rise to them. 

When and where is ozone fbnnd? 

It is found in the nir, especially nftcr thunder storms, and 
abounds in high latitudes, the seashore, etc. 
What is the effect of inhaling air rich with ozone on the res- 
piratory organs ? 

It irritates thcui, causing coryza and even hEenioptysis. 

Compounds of Hydrogen and Oxygen. 
Water. 
How can the composition of water be proven 1 
By analysis and -syutbeais. 

What is analysis and what synthesis? how can they he applied 
' to water? 

Analysis means the dcconi posit! on of a molecule into its com- 
ponent atoms, and syniLesia the recomposition of the constituent 
atoms to form the molecule. Electrolysis effects the analysis of 
H,0 into 2H and 10 ; and if two volumes of H and one of O 
are mixed, and united by an electric spark passing through 
them, water is formed. 

What is water? Its properties? 

A compound of H and O ; formula H^O, m. w. 18, density 9, 
sp. gr. 1 ; solidities at (P C. ; toils at iW C. It is a limpid, color- 
less, odorlens, and tasteless liquid. Its maximum density is at 
*J C = 39, 2° F., at whii'b [wint iU liter weighs 1000 grams. It 
is a poorconduc-tor of heat and electricity. At 0° C. it solidifies, 
and is then known as ice ; at lOP C. it boils and ftssumes a gaa- 
eoua fbrm, known as steam. Its solvent powers are very great. 

What are the chemical properties of H,0 T 
It is chemically very active, uniting with the oxides of the 
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electro positives to form bases (CaO + H,0 — Ca[OII),), and with 
the oxides of electro negatives to form adds (CO., + 1I,0 = 
H,CO,). 

How nay water influence the molecular stractnre of crystal- 
line bodies? 
It enters iato tlie molecular structure of mauy crystalline 
bodies without forming a cheiuieal part tliereof; wheu this ia 
given up by them spontaneously they arc terraod efflareatxrit, ajid 
when they attract more from tlie atmosphere and liquefy, they 
are called deliqii£»cenL When containing no H,0 molecule, a 
body is called aiikydroue. 

Wliat it distillation, what rablimation, and what dlBtilled waterl 

Distillation means the volatilization of liquids, coudcnsiug and 
recovering their vapors in special apparatus. Siibliniiitiou is the 
Bame process applied to volatile solid bodies. Distilled water ia 
the water purified by the former method for chemical aud other 
purposes ; it is however not absolutely pure. 

Define the tenn potable, hard, temporary-hard, permanently- 
hard, and soft water. 

Potable i.« water when suitable for drinking purposes ; hard 
is water when it contains calcium or magnesium salts, and does 
not lather with soap ; when it contains the carbonates of calcium 
or magnesium in solution and removable by boiling, it is tem- 
porarily hard ; when the hardness is due to other soluble salto of 
Ca or Mg not removable by boiling, it is permanently hard. Soft 
water contains little or no mineral salts in solution. 

What is the purest natural water, and what does it nsnally 
contain? 

Rain- or snow-water, if not contaminated in collecting ; it con- 
tains little solid matter, except traces of anmionium nitrite and 
nitrate, but some osygeu, nitrogen, and carbon dioxide in solution. 

What is the principal contamination to guard against in nun- 
water for potable purposes ? 
Lead from roofs or pipes, as the nitric and nitrous acids, aa 
well as nitrates, render soluble compounds with lead. 



Which waters contain, besides solid ingredients, notable quan- 
tities of organic materia) t 
Biver waters, espci^ially tlioac driiiuing marshes or running 
sluggishly through marshy bottoms. 

la organic material admixed to water always deleterious, and 
when is it 1 
In itself organic material is not injurious, but ns it is a soil for 
disease germs it is objectioaabli; ; when it arises Irom draining 
off animal excreta it may contain disease germs which render it 
dangerous to health. Thus sewage contamination of water is 
apt to contain germs which can proliferate in organic material, 
and breed disease. 

What other admixture is fonnd in river vater, and of what im- 
portance is it T 
Rivers running through alluvial soil may through freshets also 
contain in their waters suspended matter, which, when of min- 
eral origin, is of no especial significance, but if it arises from 
organic source may become dangerous to healtti. 

How may river water be purified ? 

By Btor^e and sedimentation, allowing undissolved mineral 
and organic matter to be deposited ; by aeration, so that oxygen 
of the atmosphere oxidizes the organic matter ; by filtration, 
restraining undissolved partidea hy interposed gravel beds ; 
finally, by dilution from additional pure sources into its course. 

What preeantion should be observed in selecting a water supply 
from rivers! 

To select the source of supply sufficiently far away from large 
cities, and as far as possible below any places of habitation or 
factories emptying their refuse into it. 

What objection is there to well-water ? 

That it contains surface water drained from cesspools, and that j 
it is impregnated with both organic and inorganic mftterial. The 
deeper the wells are, the danger from this source diminishes. 
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What are deep and artesian welb, and the character of their 
water ? 
"Wells sunfe through impertneable strata, receiving their water 
from large distaaces, or from the undergrouDd flow of ri 
Their water ia usually free from organic material, but abnnilnnt 
with luineral ingredients. 

What ore the source and character of spting-water ? 

Springs generally receive their supply from rain-water which 
has filtered into deeper strata, and has found its outlet below its 
original level. It is generally cool and fresh, containing little 
organic matter, but abundant mineral uiiilerial. 
What may indicate sewage contamination of water, and what 
amount thereof is permiEsible in potable water ? 

Sodium chloride nnd otiier chlorides may indicate sewage con- 
taminations, but are no evid(.'n(;c thereof. Potable water should 
not contain more than two grains of it to the gallon. If more, the 
character and amount of organic material should be determined. 

Ifl there any obemical process giving the imiDimt of organic 
material contained in water ? 
No ; the organic material in water can only he arrived at com- 
paratively by either converting it by an alkaline potassium per- 
manganate solution into ammonia, and determining this with 
the Nessler's lest, or hy determining how much potassium per- 
manganate solution is necessary to oxidize it, and comparing 
this with the amount of oxalic acid necessary to the same end 

What process may be employed to determine the amount of 
organic material ? 
The biological test in which sterihzed geHtine solution is m 
oculated with the water to be tested ; the number of colonies 
of bacteria developed are then counted and compared with those 
developed from known pure water. 

How is the amoont of chlorides in water determined ? 

By testing thewater either directly or after concentration with 
a volumetric solution of silver nitrate, using potassium chromate 
as an indicator. 
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H<nr is thia done ? 

One hundred p.p. of the water arc placed in a beaker glass, a, 
few drops of tlie potnssiuiii chromate solution are added to 
render it yellowisli. Tlie misture is rendered slightly aUtaiine, 
and then from a burette the silver nitrate solution (4,79 grama 
per liter) is dropped into it until tlie water turns faintly orange- 
red. Each c.c. of the silver solution so used represents 0.001 
chlorine in 100 water or 0.01 in the liter. 

What does the presence of nitrites in water indicate? 

The decomposition of organic nitrogenized material, and any 
other but rain-water, containing them, should be regarded with 
auspipion. 

How can small amounts of nitrites in water be readily de- 
tected? 

By adding to it a solution of diphenylnmine in pure strong 
sulphuric acid. If nitrites are present a blue color will be de- 
veloped. Also by adding to liie water to he examined a few 
drops of H,,So, and then some starch-water, and lastly a few 
drops of Kl solution. If the starch turns blue nitrites are 
present. 

What is indicated by detecting in water an excess of chlorides 
and also nitrites? 
That it is contaminated with sewage. 
Is an excess of chlorides alone, without organic admixture, or 
of nitrites alone without chlorides sufficient to condemn 
a water ? 
No, as water may, for instance near the ocean, contain a greater 
iimount of cliioricies, and rain-Wafer generally contains nitrites. 

What are the best means for purifying water? 

Filtration to remove suspended matter and boiling; because 
this destroys the disease germs and corrects temporary hardness. 

How is water tested for lead ? 

By evaporating a certain amount, treating the residue with 
UNOj, evaporating the excess of UNO,, dissolving the residue in 
a little distilled water and pa.ssing through it a cuii'ent of hydro- 
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gen sulphide. If lead is present (other metals of this group being 
excluded), a hrowuiah-bluek precipitate will be noticed ; whea 
lead exists lo notable quantities, the water may be tested direct 
by hydrogen sulphide or an addition of iiiumouiuni sulpbydrate. 

What are carbonated, alkaline, chalybeate, saline, and sol- 
phiir vateiB ! 

Waters having apeeial ingredieuts which meet therapeutic in- 
dications. Those containing an excess of carbon dioxide are 
termed carbonated, others hniding in solution the carbonates nf 
the alkalies are called alkaline ; saline waters those coutaiuin^ 
neutral salts in serviceable quantities ; while the waters contain- 
ing hydrogen sulphide or alkaline sulphides in solution are 
sulphur waters, and when iron is contained in them they are 
called chalybeate. 

What is hydrogen peroxide 1 Its propeitiei ? 

A colorless syrupy liquid, sp. gr. I.i.'i, fonnuhi HjO„ m. w, 
M. It is a iiowerful bleacher and deodoriser, unstable whpo 
concentrated, less so when in dilute solutions (coraniereial 1-10). 
In decomposition it gives off nascent oxygen. 

How is it prepared ? 

By decomposing barium peroxide with aulphnric acid or car- 
bonic acid. 

BaO, + HjSO, = BftSO, + H,Op 



Electronegative Monads— Halogens. 

What elements belong to this group ? 
Chlorine, bromine, iodine, (luoriiie. 

Why are they also called halogens ? 

Because they are salt jfroducers, i. e., they produce with t 
metals salt-like derivatives. 
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Chlorine. 
What ia chlorine 1 

A yellowisli-greeii elemeatary giia of suffocating odor, symbol, 
CI, a.w. 35.37, ni.w. 70 : 1 liter weiglia 3.17 gmma. Sp. gr. 
2.46. 

What are its physical propertieaT 

It is coercible at IS^ C. and 4 atniosphcrea pressure ; freely 
soluble in water, 1 volume at 9(P C. taking up two volumes CI ; 
this solution being known as chlorine water ; this forms crystals 
of chlorine hydrate (CI, + 10 11,0), below (PC,, but decomposes 
into its constituents at ordinary temperature. 

Give its principal chemical propertiea. 

It has a groat affinity for almost all elements forming chlorides 
with them. This oHeu takes place amidst heat and light 
phenomena, as when Dutch metal leaf or powdered antimony 
is thrown into the dry gas. It decomposes with water and 
other hydrogen uompouuds into HCl and O. It decolorizes indigo 
and litmus solutions, also other organic colors when moist, by 
liberating nascent O, and also destroys organic germe in this 
manner. 

What is meant by nascent and by nascent state? 

Nascent O means O at the moment of liberation before it as- 
sumes its free or molecular state. The nascent state of bodies 
really implies their atomic or also unsaturated state. 

Ia chlorine combustible or a supporter of combustion, and 
what occurs when 8 bnrning candle is immersed in 
chlorine T 

It is not combustible hut a supporter of combustion ; a burn- 
ing candle will continue to burn in it, giving off dense volumes 
of carbon. 

How is chlorine prepared ? 

By heating a mixture of manganese dioxide with hydrochloric 
acid or with the materials farming this latter, namely, chloride 
of sodium and sulphuric acid. 
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Explain the former process by equation and also the latter. 
MnO, + 4HC1 = MnCl, + 01 + 2 H.O 

UangineaB Hydracliliirio MangBnoQH ChlortOB. WllBf. 

Mftngnnous chloride being formed which disBolvcs in the 
water. The other process depends upon the formation of hydro- 
chloric acid and the decomposition of this by the manganese 
dioxide : 

2NaCl + H,SO, = Na,SO. + HCl. 

Again : MnO, + H,SO, + 2HC1 ^ MnSO. + 2H,0 + Cl^ 



What is the compound of chlorine and hydrogen ? 

Hydrogen chloride or hydrochloric acid, formula HCl, m. w. 
3().37, a colorless gas, sp. gr. 1.2G, of pungent odor, fuming in the 
air, irritates the air passages, very soluble in water, 1 volume 
dissolving 450 yoluniea at 15"^ C, the solution being known as 
hydrochloric or muriatic acid. 

What ia the acidum hydrochloric urn V. S. and what acidiun 
hydroohloricum dilutum U. S.I 
The former is a colorless solution of pure HCl in water, sp, gr, 
1.16 ; the latter is the further dilution of the stronger to the sp. 
gr, 1.049, containing 10 per cent. HCl. 

What are the tests for the recognition of HCl t 

Its vapors redden moist litmus paper, and give dense white 
vapors with ammonia. 

What are further tests for HCl and soluble chlorides? 

They give white, curdy precipitates witli silver nitrate, which 
are soluble in ammonium hydrate. 

Does free hydrochloric acid exist in t) 
Yes ; in the gastric juice. 

What is the character of the stain o 
acidt 

Dark textiles are generally stained red by it ; the stain is 
evanescent and readily removed by ammonium hydrate. 



e body, and where? 
a textiles by hydrochloric 



state in brief its pouonom action. 

Its action on the tissues ie tliitt of a corrosive, producing 
extreme laryngeal irritation, even redenia and consequent 
asphysia, black eschars on tongue and pharynx, corrosion and 
poBsibly perforation of ceBophagua and stomach, and even in 
absence of tliis, it may cause subsequently inanition from 
destruction of mucous surfaces or stricture of the resophagus. 

Vliat are the antidotes for poisoning by HCl I 

Alkaline carbonates in dilute solutions, Rlkalinc earths, mag- 
nesia, and soap-suds. 

Wliat class of poisons does it belong to, which are tbe principal 
ones of this class, and what is the mode of their toxic 
action! 

It belongs to the corrosive acids, the principal ones of which 
are sulphuric, nitric, and hydrochloric acid ; they act by the 
destruction of the tissue they come in contact with, but not by 
absorption. 

How is the stren^ of adds qnantitatlTely determined, and 
upon what is this process based? 
By iiiHillviFtry, wherein the acids are neutrahzed hy alkaline 
solutions of known strength, termed volumetric solutions. 

How are the voltiinetric solutions of KOH and NaOH prepared 1 

By making solutions of those alkalies and standardizing them 
with a normal solution of oxaUc acid, which contains as many 
grains of the latter in a liter of disttlled water as one-half of 
its molecular weight. Tbe alkaline solution must be made of 
such strcngtli as to neutralize exactly the oxalic acid solution 
volume for volume. 

How is the process of acidimetry performed! 

A certain amount, say 10 c.c, of the solution to be tested 1 
is placed in a beaker glass, diluted, and to it are added a few 
drops of red litmus solution as an indicator ; then tbe volumetric 
alkaline solution is dropped into the former until the change of 
color of the litmus to a violet indicates the neutralization. The 
result of the neutralization is then computed either by stoichio- 
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metric proportion or by reference to already computed tables. 
'When the acidity of mixed acids h wanti/d tliis is expressed in 
comparative anioiiiil.9 of oxalic acid. 

Which are the oxygen compounds of chlorine T 
C],0 bypochlorous oxide or bypochlorous aulijdride. 
CljO, chlorous oxide or clilorons anhydride. 
01,0, chloric oxide or chloric anhydride. 
CljO, perchloric oxide or perchloric anhydride. 

What do they form with water reepectivelyl 

C1,0 + H,0 = 2IIC10 hypochlorous acid. 
01,0, + 11,0 = ailClO, chlorous acid. 
Cl,Oj-|-H,0 = 211010, chloric acid. 
C1,0, -I- H,0 = 2HC10, perchloric acid. 

Are these oomponndi stable? In what form are they princi- 
pally found, and what are those of medical interest! 

Tlii'y nro iinfllalilp, iiriil rim generally found as salta of the 
acids, of which the hyitoi'hl.irito of calcium Cft(C10)„ hypo- 
chlorite of Boiliiiin NiiClO. and Ihc potassium chlorate KC10„ 
art> f.if importance in mcdiciuu. 

In what snbstanoe is oaloiom hypochlorite contained, and with 
what other subitance f How prepared! 
In calx chlorntft, cliloriuatcd lime, also called chloride of lime, 
commonly known as bleaching iiowdcr, which consists of a mix- 
ture of calcium chloride C'aCl, and calcium hypochlorite Ca(ClO),, 
It is prepared by saturating slaked lime with chiorine gas. 

What preparation depends npon the presence of aodinm hypo- 
chlorite for its efHcacy T 

The liquor sodie chloratic or chlorinatfe, otherwise known as 
Labarraque's solution. It is prepared by decomposing a satu- 
rated solution of clilorinatcd lime with a solution of sodium car- 
bonate, the latter being in excess. It is a powerful disinfectant, 
OS, in [t« dcconipositiou, it gives rise not alone to chlorine, but 
tonasunntOalMi, 
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Bromine. 

What is bromineT Its physical properties? 

An eienienfary litiuid, of dark reddisb-browo color, and dis- 
agreeable odor. Symbol Br, a. w. 80; Bp. gr. 3.18 at (P C. ; 
iL cryatallizee at —7.3° C ; boils at 63°, giving rise to yeUowieh- 
brown vapore ; at a lower temperature the vapors are dark- 
brown ; one part of it at 15° C. dissolves in 39 Aq. It is soluble 
in alaihol, but more bo in ether, chloroform, and carbon bisul- 
phide. 

What are its chemical properties ? 

Very much like those of chlorine, but less active, bleaching 
like it, hnt in a less degree. It colors starch yellow. 

When and how does bromine occur in nature? 

In Bea-water and in saline springs, termed bitternB, as bro- 
mides. 

How is bromine prepared ? 

Like chlorine, by warming a mixture of manganese dioxide, 
and sodium bromide with sulphuric acid. 
MnO, + 2NaBr+ 2H,S0. = MnSO. + NajSO. + Br,+2H,0. 

What is the hydrogen compound of bromine t 

Hydrogen broinide or byiirobromic acid HBr. 

How is HBr made? Its properties? 

By decomposing Br in IIjO with hydrogen sulphide, as fol- 
lows : Br, + II,0 + H,S = 11,0 + S + 2HBr ; also by decom- 
position of a bromide wiLh sulphuric acid. It is a colorless gas 
fuming on contact with the air. 

What is strong and what diluted hydrobromic acid ? 

The strong is a concentrated solution of gaseous HBr in water, 
which when diluted to contain 10 per cent. HBr, sp. gr. 1.044, con- 
stitutes acidum hydro hromicum dilutum of the Pharniacopaia. 

Which of the oxyaoids of Br are used, and in what form ? 

The hypobroraous acid IIBrO, ar. indium hypobromite lu I 
Enop's solution for determining urea, q. v. 
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Iodine. 

Vliat is iodine T Its physical properties ? 

A crystalline, elementary hotly of nietatlic lustre. Symbol I, 
a. w. 137 ; sp. gr. 4.9.) ; fusing at 113^ C. to a litiuid, aud boil- 
ing at '2(KP C, giving off dark-violet vapors. It is slightly 
soluble Id water, more readily in alcohol; in this form, when of 
officinal strength, it is the findura iodi; it ia readily soluble in 
ether, chloroform, and carbon disulphide, in the last two with 
violet color ; potassium iodide iavora its solution in water. 

Bive its chemical properties. 

These are similar to chlorine aud bromine, but weaker ; it im- 
parts a blue color to starcli. 

Where does iodine occar in nature, and how is it prepared? 

It occurs in mineral springa and sea-wnler. Seaweed contaius 
it, aud when burucd is knuwn as kdp, fVom which it is inaau- 
factured by a similar process to that employed for chlorine and 
bromine ; the magnesium iodide and sodium iodide being mixed 
with raangaucso dioxide and warmed with iI,SO|. 
What is the hydrogen oompoimd of iodine T 

Hydrogen iodide or hydriodic acid III. a colorless gaa, which 
is very soluble in water; prepared similarly as hydrobromic 
acid, by treating iodine in water with hydrogen sulphide. It 
eaters into the syrupus acidi hydriodici of the Pharniacopoiia, 

Fluorine . 

What is fluorine, and its properties ? 

Probably an elementary gas. Symbol Fl, a, w, 19. Of such 
strong afHuity for almost all subi^tances, that it cannot be ob- 
tained free. 

What is its principal compound, and from what is this olw 
tained? 

Its principal compound is hydrogen lluorideHTl, orhydrofluo- 
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ric acid ; it is obtained by the action of warm sulphuric acid on 
fluor-spar, the calcium fluoride ;Cari,+H,S0,=CaS0j+2Hri. 

"Wliat axe the properties of hydrofluoric acid ? Is fluorine found 
in the human economy, and where "i 
The aqtieons solution of the gaseous hydrofluoric add is acolor- 
leea liquid, very corrosive, and attacking the tissues severely. It 
also attacks glass, and is used for etching it. Fluorine, as Quo- 
ride of calcium, is found in the enamel of teeth and in the bones. 



Electronegative Dyads. 

Which elements compose this group? 
Sulphur, selenium, and tellurium (properly oxygen also). 

Sulphur. 
What is Bulphiu:! 

A solid elementary body, capable of esisting in several allo- 
tropic conditions. Symbol S" ^^ ^', a. w. 32. 
State the different systems of ci^rstalllzation, and their char- 
acteristies. 

1. The regular or tesaeral system, the crystals of which have 
three axes of equal length, intersecting each other at right 
angles. 

2. The quadratic or tetragonal syatem, the crystals of which 
have one longer and two shorter axes ; the latter of equal length, 
and all intersect each other at right angles. 

3. The hexagonal or rhombohedral system ; the crystals of 
this aystem have four axes, three of equal length, which inter- 
sect each other in oue plane at angles of 60° ; the fourth, a longer 
axis, intersects their plane at 9CP. 

4. The rhombic sy6tem, the crystals of which are all of unequal 
length, and intersect each other at 9(P. 

5. The monoclinic system ; its crystals have three unequal 
axes ; two of which intersect at (KP ; the third intersects one at 
9tP, and the other obliquely. 
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6. The tricUnic sjstem comprises the crystals which have 
three unequal axes, nil obliquely inclined to each other. 

What is the physical Btritctiire of the different ftUotropic oon- 
ditions of sulphur, and how is their occurrence accotmted 
fbrJ 

Ist, ordinary octahedral or rhombic sulphur, ep. gr. 2.05 ; 2d, 
prismatic or monoelinie sulphur, »p. gr. 1.98 ; 3d, soft, plnstjc 
sulphur, sp, gr. 1.9.5. These dlflereat modifications may bo ac 
counted for by the presence of varying nunibere of atoms in 
their moleculea. 

What is the effect of different de^ees of heat on sulphur ? 

It melts at 115° C. as a pale yellow liquid ; between 200° and 
250''C. it becomes viscid ; above that it becomes fluid again and 
boils at 440° C. 

In what different forms does sulphur come in commerced 

Roll sulphur, sublimed aiilphiir, which, when washed free from 
ndherinc; acids, is termed sulphur lotura ; precipitated or lac sul- 
phiiris. 
Where and how does sulphur occur in nature! 

It is found free in volcanii: regions ; also as compounds with 
many mctsils as well as in organic substances. 

How does sulphor behave chemically ? 

Similar to oxygen, forming binary compounds wjth most of 
the metals, burning in the air with bluish flame to form sulphur 
dioxide SO^, and it may also exhibit linking powers like oxygen. 

What is the hydrogen oompoimd of snlphur ? Its properties } 

Hydrogen sulphide, also termed sulphuretted hydrogen, H,8 ; 
a gaseous colorless body of the o<lorof rotten eggs, sp. gr. 1.1T7, 
and coercible ; soluble 3-4 volumes in 1 of water. Tt is com- 
bustible, weakly acid, and poiBouous. 

How is H,S prepared! 

By the action of H^PO, on ferrous sulphide FeS, 
FeS+H^O^, =FeSO.+H^. 
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How is ferrong sulphide made? 

By fusing together iron filings and sulphur. 

What does H,S form with metals 7 

Metallic sulpliides. 

Does H,S occur in the body? Where and how does it formt 

It occurs in the body from decomposition of albuminoua food 
in the flatus; from the tnrtitr of the teeth and from decay of food 
between them ; it gives rise to the blue line on the gums 
poisoning. 

How does H,S act as a poison ! 

By combining with and reducing the liiemoglobin. 

Where does it occnr, and what gymptoms does it give rise to ] 
when inhaled for some time? 
In sewer gas, the inhalation of which for some time give 
to giddiness, headaches, and low fevers. 

What are the antidotes for H,S poisoning? 

Stimulants, fresh air, and chlorine. 

What are tlie tests fbr H,S? I 

Its characteristic odor and moist lead acetate paper, by which 1 
1 in 10,0OU can be detected. 

What are the principal oxygen componnds of snlphnr ? 

Sulphur dioxide, sulphurous oxide So,, and sulphur trioxide, 
sulphuric oxide So,. 

What ia sulphur dioxide and its principal propertiee ? 

A colorless gas of pungent sutfoealing odor, SO,, m. w. 64, sp. 
gr. 2.247 ; coercible at — 15° C. or at ordinary temperature, and 1 
two atmospheres of pressure, crystallizing at ^76° C. ; 50 volume? 1 
soluble in 1 volume water ; neither a supporter of combastion 1 
nor conabustible. 

What are its principal chemical propertieB? 

It unites with H,Otoforni sulphurous acid, H.,SOj; isareduc-l 
lug agent, i. e., has great affluity fur oxygen. 
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Wbftt ia NordlutUBen or fbming snlplitiric acid ? 

A thick, oily, fuming liquid, sp. gr. 1.R5-1.9, sometimes called 
disulphuric acid, because its formula may be obtained from two 
molecules of n,SO. by the aubtraution of H,0 ; 2R,80.— H,0= 
H,S,0,. rt splits up by heat into 11,80. and SO,, so that it 
may be considered a solution of SO, in H^O,. It dissolves 
indigo. 



Electronegative Triads or Nitrogen Group. 

Which elements belong to this group 1 
Nitrogen, phosphorus, arsenic, antimony, bismuth. 

Nitrogen. 
What is nitrogen 1 

An elementary gas, symbol N' '" ', ft. w. 14, ap. gr, 0,971 ; 
one liter weighs 1.25 grams. 

What it it also called, and where does it occar free? 

It is also called azote, and occurs free in the atmosphere, of 
which it constitutes about f5ur-flfths. 

Give the properties of H. i 

It is colorless, odorless, tasteless ; coercible only at —130° C. 
and 230 atmospheres ; it is neither combustible nor a supporter 
of combustion ; it combines directly with very few substances ; 
it extinguishes 8araes and life when immersed in it. 
How can nitrogen be prepared T 

By isolating it from the air by burning phosphorus in a closed 
vessel ; also by decomposing ammonium nitrite by heat as fol- 
lows :— 

NH,NO, = N, + 2H,0. 

IniiaontuiD nilrlto. Hilrogoa. Wlilsr. 

What is the atmosphere t 

A gaseous envelope surrounding the earth, composed of a 
tnni-hi^nicjtl mixture of oxygen by volume 20.8 and nitrogen 79.2 
in 100 volumes, It contains, besides a little CO,, some aqueous 
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vapor, also traces of NH„ CH„ H^S, SO, ; the proportions of N 
and are very conetant. 

State the probable height of the atmoBphere and tlie pressure 
exerted by it on the square inch. 
TliG huiglit of tlie atiiiospliurt; bas been variously computed 
from 50-150 milea. It exerts a pressure of 15 pounds to the 
square iueh. 

How can atmospheric pressure be denonstiated T 

By filling a glass tube over 30 inches in length witb mercury 
and reversing it while immersed in a vessel of mercury ; the 
column of mercury in Ihe tube will at once fall to about 30 inches 
or 760 millimetres ; this column is counterpoised by the atmos- 
phere, and there will be a vacuum above it. 
What instrnmentB are baaed upon this, and how are they con- 
strnoted^ 

Barometers for measuring atmospheric pressure. They are 
glass tubes closed at the top and ending in a cistern or syplion 
of mercury. Tbey have attached to the tube a scale for measur- 
ing the height of the column of mercury. 

State the canse of variable atmospheric preestire. 

Storms, changes in the meteorological condition, and increased 
or decreased altitudes. 

How does atmospheric pressnre affect the volume of gases? 

Greater pressure diminishes tbeir volume and diminished pres- 



What other factors influence the volume of gases, and how? 

Heat incri^asos their volume, cold diminishes it. 



What has to be done to compare volnmes of gases, and how is 
this done ? 
They have to be reduced to a common standard at 0° C. and 
760 mm, pressure. This can be accomplished by the following 
formula ;— 

V ="■-?■ 

7ti0(l+O.003(}6t.} 
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What are the chemical properties of HHO, t 

It is a. raonobiisic acid of great oxidizing power, coloring 
organic nitrogen conipounUa yellow, and converting others, such 
as glycerin, cotton, etc., into explosives of great force. 

What is faming Ditrio acid? What the acidnm nitricum TI. S., 
and the acid, nitric, dil. tJ, S. ? 

Fnming nitric acid is a nitric acid containing nitrogen dioxide 
in solution. Acid, nitric. U, S. a colorless nitric acid, sp. gr. 1.42, 
containing (59.4 percent. HiNOj. Acid, nitric, dilut. has asp. gr. 
1.039, and contains 10 per cent. HNO;,. 
What is the effect of HKO:, as a poison I 

The same aa the other corrosive mineral acids, with the only 
difl'erence that the eschars are yellow. 

Give the tests tOi nitric acid and for nitrates. 

Nitric acid gives yellowish-red stains on dark textiles, not 
removable by ammonium hydrate ; it colors blue litmus red, 
darkens ferroue sulphate in presence of sulphuric acid, bleaches 
indigo solution, gives rise to red vapors with copper slips, and 
gives a red color on addition of brucine. The nitrates are recog- 
nized by the same testa if the KNO, is first liberated hy H^,. 

What i« nitro-hydrochloric aoidl 

A mixture of 3 parts of HNOj and 6 of HCi, also called aqua 
regia, as it dissolves gold and platinum, which neillier alone 
effects. This is due to free chlorine and chlorine derivatives 
(oitroxyl chloride NOjCl aud nitroayl chloride NOC'I). 

Phosphorus. 

What is phoBphons ? 

A waxlike, colorless, or slightly yellow, semi-transparent ele- 
mentary solid, luminous in the dark. Symbol P' "' ', a. w. 
31, m. w. 124, vapor density 62, sp. gr. 1.83, melts at 44"^ C. to 
a colorieBs liquid, boils at 290° C. It occurs in two allotropic 
states. 

How is the molecular weight of bodies obtained? 

By multiplying their vapor density by two. 



i 
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What are some of the principal physical properties of phoa- 
pborne^ 

It is soft and tough at ordinary tempemture, iasoluble in 

water, soluble in etlier and alcoliol, very soluble in carbon di- | 

sulphide, from which it crystallizes in rhombic dodecahedra. 

Describe what two principal allotropio modifications of phos^ 

phoruB there are, and what properties ha^ the eecond, 

The one is yellow and the oilier is dark-red ; the latter is called 
aniorphous ; the red is insoluble in carlmn disulphide, is not 
luminous, is not poisonous, and does not melt. 

How is red phosphoms prepared from the yellow? 

By heating the yellow in an atmosphere of CO^ to 30CP C. 

State the chemical properties of phosphorus. 

It has a great affinity for 0, combining with it at a compara- 
tively low temperature, and for that reaKOU lias to be kept under 
water. It also combines with II and 01, Br and I. 

Where and how does phosphorus occur? 

It is not found free in nature, but as phosphates. Its principal 
source is the calcium phosphate of bones. 

What is one of the technical nses tor phosphorus ? 

In the manufacture of friction raatchea, for which the red 
variety is preferable as leas injurious to the operators. It is also 
used in rat poisons. 

What is the local action of phosphoriu ? 

When handled carelessly it ignites, causing severe burns and 
sloughs, not infrequently accompanied by systemic intoxication. 
What are the results of inhaling its fiimes for some time, as in 
match factories? 

Chronic poisoning, resulting frequently in maxillary necrosis. 

State the symptoms of acnte poisoning by phosphorus. 

It is ail insidious poison, killing Bometiines soon after inges- 
tion, but frequently only for some time after with symptoms of 
acute, yellow atrophy of liver, jaundice, suppression of urine, 
delirium, unemia, and coma. 



What is the tretttment ibr and what is the antidote to poiaoning 
by phosphorus ? 
Stomach pump, cupric sulphate a« emetic, which is antidotal 
as well, rendering the phospliorus non-assimilable as copper 
phosphide, also old spirits of turpentine, 

' How can the Inciftr disease in. match factories be prevented 1 

Bj good ventilation, and having oil of tuqientinc placed openly 
about the work-rooms, and worn in cloths or sponges around the 
necks of operators, but principally by the employment of the red 
variety only. 

What is a g^ood test fbr phoBphornsT 

By boiling the substance suspected to contain it in acidulated 
water, and allowing the vapors to strike a paper containing silver 
nitrate, which is colored dark by the formation of silver phos- 
phide. 

Explain the principle of Kiticherlich's test for phosphomi. 

It is based upon the distilUition of the substance suspected to 
contain phoHphotus from acidulated water, when, upon striking 
the cool surface of the condenser, it will give rise to luminosity 
at that point if viewed in the dark. Alcohol, ether, oil of tur- 
pentine, and other essential oils interfere with this test. 

In examining vomited matter or a stomach snspected to contain 
phosphorus, what should be done? 
It should be inspected in the dark for luminosity, and also be 
examined for its characteristic odor. 

What is phospbine ? 

A hydrogen compound of pliosphorus, termed hydrogen phos- 
phide PHj, m. w. 34. It is a colorless gas, with a garlicky odor. 
It ignites at about lOtP C, is poisonous, and is somotiines liber- 
ated in marshes, when it is known as the ignis fatuus or Will- 
o'-the-wisp. 

Give the oxygen compounds of phosphorus. 

Phosphorus trioxide I'jOj and phosphorus pentoxide Vfi^. 
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Which are the direct acids of phoEphomsT 

HypophosphorouB acid HjPO,, the oxide of wliicli has not 
been isolated. Pliosphorous atid derived from PjOj-l-SHiO^ 
2HjFO,. FhosphorouB pentoxide yields witli water ortbophoa- 
piioric acid H3PO,, as follows ; P,Os + 3H,0 = 2H,P0,. 

What are the other phoaphoric acids, and how derived 1 

By the ahstraction of one molecule of water from respectively 
one or two molecules of H,POi, the meta- and pyrophosphoric 
acids are formed as follows :— 

H,PO, — H,0 = HPO, or meta phosphoric acid. 

2H3PO.— H,0 = H.P5O, or pyrophosphoric acid. 

State the salts respectiTely formed hy the different phosphoric 

acids. 
HypoplioBphoroHs acid forms hypopliosjihitos, phosphorous 
acid phosphites, orthophosphoric acid orthophosphates, meta- 
phosphoric acid mctaphosphates, and pyrophosphoric acid pyro- 
phosphates. 

What salts are formed by the orthophosphoric or tribasic phos- 
phoric acid? 
Three different tiuds of salts, accordmg to the number of H 
atoms displaced. Thus the mono-sodium or acid sodium phos- 
phato NaHjPO, as found in the urine ; di-sodium or neutral so- 
dium phospliate Na,HPO, as found in the blood ; also the hydn>- 
calcium phosphate Ca (H^PO^),, and the normal calcium phos- 
phate Ca, (Po,), of the bones. Besides these, double salts may 
bo formed by a univalent and a divalent atom together displacing 
the three H as in ammonium-magnesinm phosphate KK/Mg"- 



WMch is the acidnm phosphoricom of the V. S. Fharmacopceia. 
and what the test for it? 

The orthophosphoric acid H3PO,, recognized by giving a yel- 
low precipitate with silver nitrate when neutraUzed with ammo- 
nium hydrate, and by giving a white precipitate with the mag- 
nesium mixture. These tests apply equally to its salts, 
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Arsenic. 
WhatiBarientc? 

A sLcel-gray crjstfllUne, elementary solid, of metallic lustre. 
Symbol As'^ ^, a, w, 75 ; sp. gr. 5.7, m. w, 300 (a bccodiI amor- 
phous variety of black color, has a sp. gr. of 4.71) ; volatilizee at 
180"^ C. without fusing, giving rise to yellowish-brown fumes of 
garlit^ky odor. It gradually oxidizes ia the air, aud bums at 
red heat with blue tlamc to form araenious oxide. 
How is arsenic found in nature! 

Sometimes in its free state, but generally as a compound of 
other elements, such as sulphur or oxygen (Ab,Oj) and the metals 
Fo and Co. It is separated from its oxide by heating with 
uhareoal As,0,, + 3C = 3As + SCO. 
What ia the technical uie of arBenic t 

In fireworks, the manufacture of siiot, and as fly-powder, under 
Ihu name of cobalt or fly-stone. 

Deuribe the hydrogen oomponnd of arsenic. 

Hydrogen nrsenide or arsiiie, also called arseniuretted hydro- 
gun, a eolorlcsa gas of garlicky odor AsII,, m. w. 78, sp, gr. 2.7 ; 
it is very poisoiious. 

Wliat are the chemical propertieB of AsHj? 

U burns in the nir with a bluish flame, to arsenious oxide 
ASjOj. If its ponibustiou is interfered with by introducing into 
its llanicacold surfaceof porcelain, it deposits thereon a browuish- 
hlack stain of elementary arsenic. If heated to redness in a glass 
tube conducting it, il deposits a mirror-like ring of elementary 
arsenic beyond the flame. It decomposes solutions of silver 
nitrate into metallic silver, fonning arsenious acid. 

How ia hydrogen arsenide formed and prepared? 

By the action of nascent hydrogen on arsenical compounds, 
also by the action of moist air and organic compounds on arsenical 
pigments. It ia principally prepared by generating hydrogen in 
the presence of arsenious oxide as follows :— 

6Zn+ 6H,SO,+As,Oj=6ZnS0.+3H,O+2ABH,. 
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Wliftt oomponnda does arsenic form with oxygen T 

Arsenic trioxide or aisenious oxide Ab,Oj, and arsenic pent- 
oxide or arseoiu oxide As,Oj. 
In wliat forms does arsenic trioxide oocur 1 

It occurs iu two vnrietius, the vitreous or amorplious as trans- 
parent glassy masses, sp. gr. i!.78, which gradually change to the 
non-transparent or porcelainous variety of crystalline structure, 
sp. gr. 3.69. The commercial variety comes la powder form and 
is called white arsenic. 
State the properties of Aa-fi,. 

It volatilizes at 218° C, \» white or colorless, odorless, is only 
slightly soluble in cold water, about 1 to 2 parts per 1000, more 
readily soluble iu boiling water, and after boiTrng for one hour 
eO-80 parts dissolve in 1000. (Aqua Tofani.) 

What is the action of ENO, on As,0, 1 

It gives up to the As.jO, and forms ASjOj. 

What do the oxides of arsenic form with water f 

Arsenic trioxide fornis with water arsenious acid, As,0, + 
3H,0=2H3AaO,|. Arsenic pen toxide forms arsenic acid. Ab,0| 
-f-3H,0=2HjAsO„ both giving acid reactions. 

Name the respective salts of arsenions and arsenic acid. 
Arsenit«B and arseniules. 

Which are the principal compounds of arsenic with the 
halogens ? 

Arsenic trichloride AsOlj, a colorless oily liquid. Araotiic 
tribromide AsBrj, a white crystalline substance. Arsenic tri- 
iodide Aslj, red crystals. 

What are the sulphur oompoonds of arsenic? 

Arsenic trisulphide As^S, when As,0, is precipitated by H^S ; 
it also occurs in nature as auripiymait or orptmenl or king's yel- 
low, and is used as a yellow pigment, also as a depilatory. There 
IB also an arsenic pentasulphide As.,S,, and an arsenic disulphide 
Ab,8, ; the latter exists in nature, and under the name of realgar 
is used OB a red pigment. 
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Name the FharmacopcBi&l preparations of ajsenic and thcdr 
strengOL 

Liquor poUissiiarsenUis, ^Fbwler's mlution, lA8,0j, andlKHCO, 
in 100 water with compound spirit of lavender. 

Liquor ocidi araeninei, aolution of arsenic Morifk, containing 1 
part ASjO, and 2 parts HCl in 100 water. 

Ligunr nrsenid et hydTargijriiodidi^ I>onovan''i tiolutkm^ contaXn- 
ing 1 part Aalj and IHgl, in 100 water. 

Liquor soUii arsfniatis^ solution of sodium arseniate, Pearson's 
snhUion, 1 part anliydrous sodium arseniato in 100 water. 

Wbat is ficlieele's green, and what Paris green? 

OoraiTOuntlB of arst'.nioiis acid and copper, frequently used with 
homicidal intent, and employed to destroy insects. 

Bo wall papers contain arsenic, and in what qnantityl 

Many contain araenit; in quantities from 1 lo 60 grains to the 
square yard. Tbia is not confined to low priced paper or those 
of green color alone. 

Is arsenic found in textiles, etc., and how may it prove iiy'arioBB 
in this way? 

It is found in various testilea, prints, cretonnes, tarlatans, etc., 
and may give rise to poisonous symptoms by direct absorption 
as well as by inhalation of AsHj produced from the reduction 
of the As,0, therein. 

In what manner does arsenic prove poisonous 1 

Elementary arsenic is probably not poisonous as eucb, but by 
oxidation it becomes so. As Uv-stone or fty-paste it becomes 
poisonous by oxidation to As.pj. 

How is AsH:, as a poison ? 

It is the most poisonous of all As compounds, on account of 
its rapid absorption by the lungs. 

Which is the most common poisonous compound of As ? 

ASjOj, contained in the ratbanes of the marki?t ; its smallest 
poisonous dose is two grains ; but recovery has been known to 
take place after ingestion of two ounces ; chances appear better 
for recovery after large doaes than small ones, as they are more 



promptly ejected. Fowler's soluttOE taken in overdoses frequently 
proves a source of poisoning ; children appear less susceptible 
than itdults. 

Wliat is the toxic action of arsenic compounds ? 

They are irritants but not corrosives ; ulceration results from 
irritation and inSammation indirectly, therefore the stomach- 
pump may be used in the earlier stages but not later on. InHam- 
mation may also be found in the intestines, peritoneum, and 
bladder, but principally in the duodenum, tesophagua, pharyns, 
and the mouth may also be inflamed from vomiting. 

Wliat are the preserving powers of arsenical compounds ? 

Cadavers are preserved by them, and thus marked preservation 
of an exhumed body would direct suspicion to arsenical poi- 
soning. 

EKve the symptonu of arsenical poisoning. 

They come on in from a half hour to ten hours ; if early, 
chances for recovery are more favorable. Symptoms : austere me- 
tallic taste, fetid breath, constriction of pharynx and cesophagos, 
Binking sensation with great precordial pains, retching and 
vomiting, intense thirst, but drinks are not tolerated no matter 
how bland ; darting, shooting pains in colon, colitis, dark bloody 
stools, small thready pulse, cold skin, pinched nose, collapse, 
eruption of skin may break out in a fcwdnys, pensation benumbed, 
paralysis, tetanic apasnia, delirium, prostration, and death. 

Are aU cases alike? 

Not always ; patient maydie, as in cholera morbus orin Asiatic 
cholera, with suppression of urine and without gastric irritation, 
and the general symptoms maj' vary greatly. 

What are the sjrmptoms of slow arsenical poisoning 1 

Nausea, occasional vomiting, colitis, fever, debility, conjunc- 
tivitis, (edematous eyelids, ptyalism, alopecia, and brown pig- 
mentary spots on skin. 
What is the treatment for arsenical poisoning ? 

Evacuate the stomach by favoring emesis with warm water or 
warm milk or even zinc sulptiate ; give demulcents such a 
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mid milk, and then give the (chemical antidote, ferric Iiydralc in 
tablespooofulsevcry 5-10 minutes, or in place of it dialyzed iron, 
wliich, however, is not so reliable. 

How is ferric hydrate prepared? What its other name, and 
what its action as an antidote T 

Ferric hydrate or hydrated oxide of iron can be prepared in 
diflerent ways. Itniay be prepared by completely precipitating 
tlio solution of a ferric palt with ninmnniura hydrate and wash- 
ing the resulting precipitate. A >m[.t.Br prppgrntinn )n t,])^ frrrj 

nTJrtjm hyiii^ijii pi <;i^m inflpnpg jjt. resulting by precipitating tiuct. 
ferti chloridi f 3iij with magnesia cakinata Jij. The mixture of 
these diluted with water should be exhibited freely. In absence 
of magnesia a solution cnntainingoneounce of sodium car1>onate 
may be substituted for it. When magnesia is used the reaction 
is as follows; re,C!^3MgO+3H,0=Fe,{On),+3MgC'l,. The 
action of the antidote on arsenic trioxide may be demonstrated 
as follows : 2Fe,{OH)e-|-As,0j=Fe,2A8O,+5H,O+Fe(OH)„ i. e., 
the arsenic ttioxide will be converted into an inert ferroua 



i 



Describe the test for arsenic when fonnd in snbstance. 

Place the parlieles found in a small reduction tube and beat, 
when it will be sublimed in the cooler portion of the tube as 
octahedral crystals, , If the particles ate coveted with flux (a 
mixture of equal parts of dry sodiuui carbonate, and potastium 
cyanide), or with charcoal, the As,0, will be reduced, and an 
ai'senical mirror will form in the cooler portion of the tutft. To 
confirm the character of the mirror, hent the mirror with access 
of air, when it wjU sublime in the caolcr portion of the tube as a 
white ring, which, under the microscope, will be found composed 
ol*the octahedral crystals of As^O,. 

What is necessary in testing for arsenic 1 

The test has to be confiruu'd in nx many ways as possible. 
How are solntions suspected to contain arsenic to be tested! 

Acidulate the"m with a few drops of IICI, and treat with H,S. 
If arsenic is present, a lemon-yellow precipitate will be ihi-nwn 
down; this is not soluble in cold HCl, and should be further 
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tested after (iltriiliou and drying by reducing it with flux, ami 
producing the arsonieal mirror and the white riug of octahedral 
crystals. 

Vliat is Fleitmanu'a teit for atsenic ! 

This depends on the fact that zinc oraluminitimproducesH 
with KOH or NaOH ; the former at the hoiling point, and ttie 
latter at ordinarj temperature. If, after generating the H, the 
purity of the materials is tested by placing a piece of filtering 
paper moistened with AgNO, over tliet«st-tuhe containing them, 
and this is nut discolored by it, a few drops of the suspected 
liquid are added, when, if arsenic is present, the paper contain- 
ing the AgNOj will present a dark stain ; the presence of H^H 
or sulphides should, however, first be excluded hy testing the 
liquids with a solution of a lead salt. This test, while convenient 
as a preliminary test, is not conclusive evidence. It does not 
give any reaction with antimoniala. 

Describe some other tests for arsenic in solution. 

Amtnonio-sulphate of copper will give a bright-green precipi- 
tate with arsenical solutions, and ammonio-nitrate of silver a 
yellow precipitate. Neither of these precipitates is conclusive, 
and should Ite reduced with flux to give the mirror and subsequent 
white ring of octahedral crystals. 

What is Beinsch's teat for arsenic ? Describe it. 

The test by which arsenical compounds are reduceil with me- 
tallic copper. To that purpose the purity of the copper and HOI 
should llrst be tested hy boiling the copper slip or gauze in di- 
luted nCl. If, after boiling, the copper does AiU ^nish, add 
some of the suspected liquid and boil again. If arsenic is pre- 
sent, the copper will be coated with elementary arsenic. This 
can be demonstrated hy drying and roUing np the copper sUp, 
and heating it in an open glans tube. If it is As, there will 
appear in the cooler portion of the Cube the characteristic wliite ' 
ring of octahedral crystals of AsjO,. 

What other sahstancea may deposit on the copper in this test* 

Sb acid llg may also deposit nn the copper in Reinscli's test. 



but they will glva respectively amorphous or metallic globular 
sublimates. 

How can Reinsch's test be made quantitatively ? 

By gradually insertinj; into the boiliug acid uiisture pre- 
viously weighed pieces of copper until they are no longer eoiiteU ; 
they are then dried aud weighed ; the increase in weight giving 
the aniouut of As iu the quantity of liquid employed. 

What are the advantages and disadvantages of XLeinsch's test? 
The advantages are that it can be made in the presence of 
organic matter ; that it is very delicate, and can be made quan- 
titative as well. Its disadvantages are that it is not available 
for arsenic acid or arseniates without previous reduction. 

Describe Uarsb's test for arsenic. 

This depends upon generating H from pure lAnc with pure 
H,80, from a suitable apparatus; the purity of the materials 
and apparatus being tested by allowing the hydrogen to bum for 
some time, and testing with a cool porcelain eur&ce inserted into 
the flame. If no stain is thus produced, introduce some of the 
suspected liquid through the futinel tube, and again test the 
Same with the porcelain ; if a stain results, arsenic may be pre- 
sent, the llame in this ease will lie blue, and if the conducting 
tube is heated to redness in its course, a mirror will form tn the 
tube beyond the flame. 

What are tbe advantages and disadvantE^es of Marsh's test 1 

Its nd vantages are that ai'sculous acid, arsenites, arsenic acid, 
and arseniatos can be detected by it ; its disadvantages that it 
cannot be employed in the presence of organic material, which 
must first be destroyed by KCIO, aud HCl, aud that It shows 
antimony as well as arsenic. 

How can the stains of As and Sb on the porcelain produced by 
Marsh's test he differentiated 1 

Arsenic stain is instantly soluble in NaClO, antimony is not ; 
As stain dissolves slowly only in NH^HS, Sb instantly; As stain 
dissolved in HNO, and evaporated gives a briclc-red stain with 
AgNOj, Sb does not. The mirror in the tube, if As, ia beyond the 
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flame ; if Sb, nearer and on either aide of tliu fliime, and may be 
differentiated as above. 

What is the comparative aensitlTGiiesB of Keiascli's and Uarsh'a 
test! 

Reinscli's shows -rultui grain ; Marah'a soino grain. 

How is As determined quantitatively by Uarsh's test 1 

By letting the AsIIj pass tlirough an eseesa of AgNO, solution 
until no further precipitation takes place. After this the excess 
of AgNOj is precipitated by NaCl, the liquid filtered, and the 
filtrate precipitated by H^, Ibe resulting Aa^^ ia then dried and 
weighed, 5 parts of the anlphide corresponding to 4 As,0,. 

Antimony f * 
What is antimony ? i 

An elementary, crystalliue, bluish-imte solid, of metallic 
lustre, Sb«i ", a! w. 120, ap. gr. 6.7, ftiBea at 43(P C. 

What are its chemical properties 1 

It exhibita the metallic character more so than arsenic, com- 
binea directly with tlie halogens, and is oxidized by IINOj. It 
volatilizea at a biight-red heat, burning in the air to antimony tri- 
oxide SbjO,. 

How does it occar in nature, and what is its nse in the arts! 

It is found in nature asbliicksulpliido, termed crude antimony 
or black antimony, and is used in the arts as an alloy, princi- 
pally in type-melal. 

What is the hydrogen compound of Sb? 

Hydrogen antimoaide or stibioo SbH,, a colorless gas which 
hums with a greenish flame when ignited. It is not so poisonous 
as AbHj, and when conducted through a solution of AgNOj it 
forms a black precipitate, but not of silver, as in the case of 
AbH„ but of silver antimonide. 

3 AgNOj + ShIIj = 3HNO, + SbAgj. 
Like AsII, when a piece of cold porcelain is introduced into its 
flame, it gives a dark stain, and when heated to redness it d&- 
poaits elementary Sb. 
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What compounds of Sb are used in medidne % 

Antimony tfidiUrride, butter of antimony, SbCl,, in the liquor 
antimonii cliloridi used as an eachai'otic ; aiUimouy trioxi^ Sb,0| 
in pulvis antimonialEB ; antimony sulphide Sb,S, ; antimonitan sulr 
phitratum, a mixture of Sb,Sj with SbjO, in Plummer's pill, and 
a compound of similar composition, termed antimonii oj:ysu1- 
phuretum or Kermea mineral ; also the antimonii H jiotasm lar- 
tras, tartar emetic, in vinum antimonii, unguentum antimonii 
tartratis, syrupus acillfe compositus. 

What is tartar emetic aad its properties 1 

It is the most common of the antimonial compounds uged in 
medicine; KSbO.T a crystalline white substance, of metallic 
taste, freely soluble in water with acid reaction, and chars when 
heated to redness. 

What are the symptom* of poisoning by tartar emetic 1 

Metallic taste, Dauaea, vomiting, purging, pain in epigastrium, 
intense thiret, aa with As, cardiac depression, cramps, convul- 
sions, collnpae ; fntal doee from gr. ii to ^ss may produce death 
in from 7 houifi to 4 weeks. 
What is the treatment for poisoning by antimony 1 

Favor cmeais or induce it by diluent drinks, strong tea, tannin, 
fenic hydrate if doubt as to As. After the more stormy sjraptorea 
have subsided the great danger is cardiac depression, which 
must be met with stimulants. 

How does tartar emetic act if continued for some time ? 

It gives rise to perverted health and gradual exhaustion. 

How is Sb detected in suspected chronic poisoning ? 

Obtain vomit or urine for several days ; concentrate this and 
acidulate with HCl. Put some on a bright platinum dish and 
touch for a little while with a slip of zinc, when a black stain of 
antimony will form ou the platinum, soluble in ammonium sul- 
phydrate, and leaving, on evaporation, an orange-yellow stain. 

How can Sb be also detected in concentrated urine or other 
liqnids? 

By Reinach'a or Marsh's test, also by dippiog pure tinfoil i; 
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the Bcidulated solution when it will be coated with Sb if present. I 
In all cases antimony itself must he produced and verified with \ 
ammonium sulphydrate. 

Hov can Sb be detected by H,S t 

II,S conducted through an acidulated solution of Sb will throw! 
down a reddish-yellow ainorphoiis precipitate of Sb^8j, solublerT 
in NH.HS, insoluble in NH.HO. This has to be reduced byJ 
flux and made to appear as Sb niii'i-or. 

How can Sb be determined quantitatively? 

By weighing the Sb,S, ; 100 parts equal 19(5.4 KSbO.T. Tbei 
SbjS, may also be dissolved in HOI and then recovered e 
with Reinsch's test, the increased weight of the copper slips I 
giving the amount of Sb present. 



Boron Group. 

What elementary eubstance constitntes this gronp, and why 1 

Boron, B"', a. w. 11, sp, gr. ^.(iK, agreenish-bi-own solid body, J 
amorphous or crystalline ; on account of its chemical propertiee-l 
it cannot be classed with other elements. 

What is the principal boroa compound of medical interest? 

lioric acid HjBO,, occurring free in nature ; it comes in whir i 
crystalline scales, soluble in 25 parts of w.iter, and is also insolu- 
ble in alcohol. It reddens litmus paper, turns turmeric brown, ' 
and its alcoholic solutioa burns with a green flame ; it is a 
valuable antiseptic. 

What chemical change does boric acid nnde^o on heating ? 

At 10(P C. it loses one molecule H,0, (H,BOj— H,0=HBo,) | 
forming meta-boric acid HBO,; heated to 14(PC. it forms tetra-^ 
boric acid H.jB.O,. 

What is the principal salt of H.,B.O, T 

Its sodium salt termed borax Na..B,0„ which occurs in r 
and finds large applivation in medicine and the arts. 
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Electronegative Tetrads or Carbon Group. 

What elements constitute this groapt 
Carbon and silicon. 

Carbon. 

What is carbon ? 

An elementary solid, C" • •", a. w. 12, occurring in tliree prin- 
cipal allotropic modifications ; it is not fusible nor volatile. 

What are die principal forms carbon is found in? 

Diatnond, a crystallinesubstanceof the mouometric system, of 
great lustre and bardneas, sp. gr. 3.5, bad conductor of heat and 
electricity, combustible at iutense heat to CO,. 

Oraphite, a leaden gray, usually amorphous, substance of 
unctuous touch, sp. gr. 2.26, good conduttor of heat and elec- 
tricity ; occasionally found crystalline in hexagonal plates, com- 
bustible with difficulty ; it is Bomelimea termed plumbago, and 
used for making lead pencils. 

Amorphous carbon, the product of incomplete combustion of 
oi^anic bodies; also found in the fossil state. 

Same the different varieties of amorphons carbon. 

Koot or Igjnph^fc, vegetable coal or cimcoal, amiMLcoal or 
boneblack, gascarbon or plurabagine, bjtumiiipus or soft coal, 
also cannel.coali coke, and anthracite or hard mineral coaL 
Describe lampblack and its use, 

The cnrbonaceoua matter condensed from the incomplete com- 
bustion of resins and hydrocarbons, etc., a finely divided form 
of carbon used for making printing and marking inks. 
Besoribe charcoal and its use. 

The product of incomplete combustion of wood, has a black 
color, is odorless, tasteless, sp. gr. 1.7 ; it is very porous, and can 
absorb many gases and vapors (90 volumes NH„ 65 11^, 9 O,) ; 
it is a powerful disinfectant. When saturated with one kind of 
gM it can still take up others ; it contains condensed osygen 
vhich can oxidize decaying matter and decolorize organic colors. 
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Describe animal charcoal, its maimer id porification and use. 

A eitiiilar pi-odQction from bone as cLareoal from wood ■, it is 
purified by trcatiiii* it with HCI, and used as au aiiUdole for 
fiilcaloida! poisons, which it alisorlis. 

Describe gas carbon and its use, 

The carlron depoaitod in gas retorts, very hard, of metallic 
lustre, good conductor of dectricity, tliercfore used in galvanic 
batteries. 

Describe the principal variettes of mineral coal. 

Fossil coal in its different varieties containing C, H", H, O, 
and S, besides mineral ash. Bituminous coal is rich in hydro- 
carbons, and whenincompletely combusted leaves coke. Anthra- 
cite is the pui-est variety of mineral coal, is a good conductor of 
heat, and contains about 96-!JS per cent, of pure 0. 

What are the compounds of carbon with hydrogen, and nnder 
what head are they generally coasidered? 
IlydrocarljonB, which, to^follHT with lliuir derivatives, are gene- 
rally considered under the head of organic chemistry, (See Hy- 
drocarbons and their derivatives.) 

Which are the oz^en componnds of carbon ? 
Carbon dioxide 00„ carbon jnonoxide CO. 

What is carbon dioxide, and wbat else is it called ? 

Carbon dioxide, COj, also tcrmud carbonic anhydride or car- 
bonic acid gas, is a culoi'less gas of slightly pungeul odor and 
acid taste. 

State the physical properties of CO^ 

It is heavier than air, ap. gr. 1.524, and can therefore be 
jHtured from one vessel to another ; it will dissolve in equal 
volumesof water without pressure and much more with pressure. 
It condenses under a pressure of 36 atniospherea at (P C. to a 
colorless mobile liquid, which, when allowed to evaporate, leaves 
portions of the CO, as a snow-lilte solid. 

What are the chemical properties of CO, ? 

either conibustiblenorasupporterof combustion, unites 



with water to form carbonic acid. C0j+H,0=H,C0j, which 
form»4 carbonates with .the bases, is dibasic, and produces both 
acid aad normal salts. 



iKOH+II,CO,=K,CO,4- 



KOH+H,CO,=XHCOj+H,0 ; also : 

211,0. 
How is CO, prepared? 

By the decomposition of carbonates by acids. In tbe gazogeni'S 
by tartaric acid and sodium bicarbonate, siniilarly in the efter- 
Yesceut powders of the Pharniacopu^ia, but for labonitory use or 
the manufecture of carbonic acid waters by the decompositioo of 
marble (calcium carbonates), with hydrochloric or sulphuriu 

CaC03+2HCl=CaCl,+H,0+CO,. 

Is Co., fimnd in nature and where? How does it remit? 

It ie found in nature as resulting from the direct combustion 
of carbon, also the decomposition of CfiCOj by heat to form lime 
(C'aCOj=CaO-(-CO,), as resulting from terrestrial exhalations in 
caves and mines, when it is called clioke-damp ; it also results 
from fermentation in cellars and brewery vats ; it is found free 
in the atmosphere in the proportion of about 0.05 per cent, 
volume. 

Where else does Co, result from, in what amounts, and how can 
its presence be proven? 

CO, also results as a consequence of the oxidation of the food 
and tissues in the body, and is exhaled as waste product by the 
lungs, the respired air containing about 4 per cent, volume. Its 
presence can be proven by breathing into lime water (calcium 
bydr»teCa(OH)J, which will be rendered turbid by the insoluble 
CaCOj formed ; this wilt be redissolved by an excess of H,COj. 

How is CO^ principally nsed in medicine and dietetics? 

As carbonic acid waters or sparkling wines impregnated with 
CO, nnder pressure ; it imparts to tbeni a refreshing, biting, 
sparkling taste, and nets as sedative to the gastric n 
branea ; also in malt liquors where it results fr«m fermentation. 
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What ia the effect of paie carbon dioxide when inhaled? 
It produces spasm of the glottin. 

When diluted with atmospheric air how does it act, and what 
amount of dilution will produce this effect? 
It will aspbyxiatu persons even wlicn an little as 5 to 8 pi^r 
ceot, is conbiined iu the atmosphere. 

How is CO, detected in caves, welle, vats, etc. 1 

By lowering a lighted. e|in die into them, whieli, if over 10 to 12 
per cent. CX), is present, will be extinguished. If it burns dimly 
even, it is unsafe to descend into them, as the candle will huru 
where man cannot live. 

What is the amount of CO, in the atmosphere, and why does it 
not increase ? 

The amount of 00^ in the atmosphere is about 4 parts by vol- 
ume in 10,()00. This ia quite constant, as the CO, generated in 
the various ways is absorbed by plants and also inorganic ma- 

To what is the vitiation of the atmosphere in crowded rooms 

duel 
I'nrtly to the carbonic dioxide exhaled liy the persons iu them 
and that generated by the burning of lights tlieretn, also to llie 
organic exhalations from tliu lungs. 

What is the smallest amount of space permissible £)r each occu- 
pant of dormitories f 
The space for each individual should not be less than 400cubic 
feet, but for the sick, and especially those suffering from oBen- 
eive diseases, it should be at least two or three times as much. 

How does CO., act as a poison? 

It acts similar to water in drowning persons by keeping the 
oxygen of the air from reaching the hffimoglobin of the blood, 
and preventing the elimination of the (^O.j produced in the blood 
and tissues. 

How are persona overcome by COj to be treated when in inac- 
cessible localities? 

If they cannot be reached or removed from the place, by add- 



ing freshly burned cliarcoal, which absorbs 3.5.5 volumes of the 
C0„ and by bo doing seta up a current of air towards biin, also 
by freshly slaked hme or forcing in currents of fresh air ; if re- 
moved therefrom, by artificial respiration, cold douche, fara- 
dism, friction, etc. 

What it carbon monoxide t 

Carbon monoxide or carbonous oxide, also improperly lenned 
carbonic oxide, is a compound of divalent carbon with oxygen, 
CO", m. w, 2B. A colorless, odorless, tasteless gas, little soluble 
In water, sp, gr, 0.0G9. 

How is it prepared, and how does it ordinarily retnlt? 

It is prepared either by passing CO, over heated charcoal 
C0,-|-C = 2C0, or by heating oxalic acid with strong sulphuric 
acid, the latter decomposing and withdrawing H,0, and liber- 
ating CO, and CO ; H,C,0, = H,0-|-CO,-f-CO. It results ordi- 
narily by incomplete combustion of coal, as noticeable in coal 
stoves after the draft has been shut off, also in burning charcoal 
in the charcoal basins without fanning. 

What are the chemical properties of Co? 

It does not support combustion, but is combustible, burning 
with a blue flame to CO., reduces many metallic oxides at red 
boat, and as an unsaturated comiiomid unites with other elements 
directly. 

How does it act as a poison 1 

It acts as a direct poison, paralyzing the red corpuscles, and 
destroying the function of htemoglobin as an oxygen carrier, 
by uniting with it to form carbonic -oxide bKmoglobin, which 
cannot again form oxyha'moglobiii. 

What is its eSect when inhaled in small quantities ? 

It produces languor, debility, aniemia, and its accompanying 
symptoms ; an little as 0.5 per cent, will kill a bird. 

Why is coal gas poisonous, and why is water gas more so than 

the former T 
iJecausc coal gas contains about 5 per cent. CO, and water gaa 
about 27 to 30 per cent. 



How can CO be determined quantitatively t 

B; agitatiDg tbe gas or 3,1c to bo cxainiued In a eudiometer 
with an ammoniaoal solution of cuprous chloride, wbich will 
absorb it and indicate the amount by the difference of volumes 
after opening it under water. 

How is carbon monoxide detected in the blood after death ? 

Tlie blood has a bright-red color; when examined with the 
spectroscope it present*! bands similar to oxy haemoglobin ; tlie 
latter, however, tan be converted to reduced haimoglohin by 
reducing agenta, but the carbonic oxide hfemoglobia remains 
unaltered when thoa treated. 

How are oases of poisoning by CO to be treated! 

Bemoving the giis present in the lung^ by artiQcial respira- 
tion ; this is not curative liowcver. Trausfosion of blood would 
be indicated here, also iuhalatiou of oxygen, Ijut principally 
liberal and readily assimilated foods, stimulants, and iron. 

Wbat are the compoonds of carhoa with snlphor "i 

Carbon disulphide CS^ and carbon oxysulpiude COS. 

What is carbon dienlphide ? 

A colorless, mobile liquid, of high refractive power, peculiar 
disagreeable odor, CS„ m. w. 76, sp. gr. 1.27, boiling at 46° C. ; 
it bums with blue flame to CO; and S0„ dissolves iodine with 
violet color ; also dissolves phosphorus, sulphur, caoutchouc, 
fats, and oils. 

What oomponnd does carbon form with nitrogen ? 

Cyanogen gas, CjN„ m. w. 52 ; a colorless gas, of penetrating, 
pungent odor, similar to that of peach kernels ; sp. gr. I.BOB | 
coercible, soluble in water, burning with purple-red flame to CO 
andN^. 

What is C^, really, and in which form fiiond in componnda f 
CeN 

CjN, is really dicyanogen of the graphical fommla I 

CzNand 
is met with in compounds as the univalent radical cyanogen Oy 
or — C= K, which behaves chemically like the halogens, form- 



ing binary compounds with tlie metals, such as KCy, AgCy, and 
forms biuary acid witli H, i. e., HCy, also ternary acids, such as 
cyan i I- aeid HCXO, and sulphocyanic acid HCN8. 
What is hydrocyanio acid! 

Hydrogen cyanide, also termed Prassie acid, IICN or HCy, a 
colorless, mobile liquid ; boiling at 27° C. ; of the J^pecific odor 
of peach kernels. 

How is HCy fbnned, and how made ? 

It forma by the action of the emulsion of bitter almonds on 
the amygdalin contained therein, in a Eimilar manner also in 
cheri-y laurel leaves, peach kernels, wild cherry bark, etc. Il 
is alBo found in the essential oil of bitter almonds. It can be 
made by decomposing a cyanide KCy or AgCj with a stronger 
acid, 2KCy + H^O, = K^, + 2HCy. 

State the itrengtli of V. 8. and of Soheele's HCy. 

The hydrocyanic acid of tlie U. S. Pli. contains 2 per cent, of 
HCy, Scheelc's acid 5 per cent. The Phnrniacopttial prepara- 
lioo is unstable, and tiiereforc of uncertain strength. 

What « the toxic effect of HCy? 

Hydrocyanic acid in solution, in vapor form, or as soluble CJA- 
nidc, is very poisonous, death taking place, as a rule, within ft 
short time, preceded by convulsions, unconsciousness, slow and 
labored respimtion, cold extremities, dilated pupils ; generally 
tliu ]intient is dead before aid is rendered ; but if he survives 
one liour lliere is hope of recovery on account of the volatiUty 
of tlio poison. 

What ia the treatment of poisoning by HCyT 

Cold nntl>^ilUlK, aiumonin, galvanism, stimulants, atropine, 
ehlorinu dtjvelo{>ed from bleaching powder and vin^ar. Smith's 
nntldnle, oomimeed of ferrous and ferric salts, in presence of 
alkaline cftvbi»uati's forms u on- poisonous Prussian blue. 

How la RCy detected after deathi 

I, Uy llii' pii'lNiliU- pn-soiKi iif i!s dinracleristicodor. i. By 

plttrl>\t{ ll^<' |">" t" bt- ixaminiHl. utter luidumiOBi in a jar. and 

III WHfiii W!tU-i', and Lticn c»yi-r the JUdb* glsK plate 
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moistened with AgNO, ; if HCy is present a white film of AgOy 
will form ; this is not solublu in cold IINOj or only spariDgly in 
NH.HO. 3. Proceed in the former manner, bnt moisten the 
glass plato with KOH, instead of AgNOj, find touch with a 
ferric and ferrous salt, which, on addition of HCl, gives rise 
to a deep blue color. 4. Moisten the glass plate as in the fore- 
going tests, hut with ammonium sulphydrate, and then test with 
solution of ferric chloride, which, if HCy is present, gives 
rise to a red color, readily discharged on addition of a solution 
of mercuric chloride. This is due to ammonium sulphocyanide 
being formed, and saliva containing it gives the same reaction. 
Meconic acid also gives rise to a red color with ferric chloride, 
hut it is not discharged ou addition of HgCl.;. 
What is the oxyacid of (CN)„ and what compoimd doe« it form 
with ammonium ? 
Cyanic acid JiCNO, which forms ammonium cyanate NH,CNO 



Of what interest is ammonium cyanate 1 

Because il ia isomeric with and convertible into carbamide or 
urea CON,U.. 
What IB isomerism ? 

When two substances arc composed of the same kind and 
number of atoms, but of different physical characters, owing to 
the different arrangement of their atoms in the molecule. 
State and explain the two kinds of isomerisms. 

Metamerism, when bodies of different physical character cor- 
respond in centesimal composition and molecular weight, and 
polymerism when they correspond in centesimal composition, 
but their molecular weights are different, the one being the mul- 
tiple of the other. 

Give the formnia of snlphocyauic add, name its salts, and which 
occur in the body, 

Sulphocyanic acid IICNS ; forms sulphocyanides ; potassium 
and sodium sulphocyanide are found in the saliva, and give red 
color with ftrric chloride, which U discharged by mercuric 
chloride. 
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Which sre the principal metaUocyanidea and their use ? 

Potassium ferrocyanide, K,FeCys, yellow prussiate of potaa- 
Bium, which gives blue precipitate of Pruaaian blue with ferric 
salts and potassium ferrioyanide, KjFejCy,,,, red prussiate of 
potassium, whit-h, with ferroua salts, gives a dark blue precipi- 
tate of Tui'QbuU'a blue. 

Silicon. 

What is silicon! 
An elementary solid, Si^', a. w. 28. 

Which compound of silicon is most abundant T 

Silicie oxide SiO^, m. w. 60, is found abundantly in minerals, 
quartz, rocks, and sand ; it is found in all natural waters and in 
the cereals. Combined with water it forms acids which yield 
silica tes. 

What silicates are of interest in medicine ? 

The sodium or potassium silii;atf',s Na,Si03,KjSiO;i, which are 
soluble in water, ami arc used for fixing surgical dressings under 
the name of liquid glass. 

What other silicates find common use? 

The mixed siUcatfa of soilium ami calcium, or potassium and 
calcium, or lead and potassium, under the name of glass. 
What ars the different varieties of glass, their composition, and 
nseT 

Snda or soft glass, composed of sodium and calcium silicates, 
fUses readily, used for window and ordinary glass vessels, Pol- 
iisit, Bokemtan, also hard glass, composed of potassium and caU 
cium silicates, not very fusible, are u>ed I'or the manufacture of 
chemical glassware. Crystal or flint glass, composed of lead and 
potassium silicates, fuses more readily, i-efmcts light, and acquires 
a clear lustre ; it is used for lenses and optical purposes, etc. 
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Metals of the Alkalies. 

Which are the metals belonifiiig to this group and their common 1 
cfaaracteristicB ? 

Fotaseium, sodium, litliium, rubidium, ctesium, and i 
inouium. This latter though a compound ia generally grouped I 
with them. Tbey are all soft, fusible, and volatile, have great I 
affinity for oxygen, decompose water, readily forming tiasiofl 
oxides which with water yield caustic hydrates ; they form sol-V 
uble carbonates and oiilj' one chloride. 

Potassium. 
What is potassium ? 

A waxy, bluiah-white metallic element K', a. w. 39, sp 
0.8(15, melting at 33.5° C, distilling at red heat. 

What are its chemical propertiei ? 

It has a great affinity for O, tarnishes in the air, and if 
thrown on water it decomposes it ; K+H.,0=KOH+H liberat- 
ing H which ignites and burns with a violet flame. It has to , 
be kept immersed in a hydrocarbon on this account. 

Where and how ia K formed 1 

Potassium exists in nature only in compounds, both in minerals ' 
as well as in plants, &om the latter of which it is largely ob- 
tained by leaching out their ashes after combustion ; it is then 
termed potash or pearlash, which consists principally of K,CO,, 

How is K separated &om E,CO, 1 

By reduction of the carbonate with charcoal and distilled over | 
KjCOs+2C=2K + 3CC). 

When metallic potassium is thrown on water how is the wat«r 1 
affected after the reaction, and why? 
The water will become alkaline nflor reaction onaccount of thaj 
formation of potassium hydrate KOII. 
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Wbat is potaasiam hydrate? 

FotaHsiutn hydrate or hydroxide, also termed caustic potash 
KOII, m. w. 56.7, is a. white crystalline roass which deliquesces 
readily, absorbing H,Oaiid CO, ; It has a strong alkaline leactioD, 
is readily soluble in alcohol and water, and, from being cast id 

moulds, comes usually to market iu thin sticks. 

How ii EOH prepared? 

By decomposing the carbonate with calcium hydrate and 
evaporating the clear solution to dryness, K,COj-t-Ca(OH),= 
CaCO,+2K0n. 

What is the officinal solation of EOH ? 

An aqueous solution of potassium hydrate termed hqnor 
potaflsre containing about 5 per cent. KOH, sp. gr. 1.036 ; 28 
grams should require not less than 25 c.c. of the volumetric 
riolulion of oxalic acid for neutralization. 
How is the strength of alkaline solutions determined? 

By alkalimetry with a volumetric solution of oxalic acid, g.u. 

How is the process of alkalimetry performed ? 

A certain amount of the alkaline solution to be tested, 
saylOcc, is placed in a beaker glass dihited, and to it are added 
a few drops of blue litmus solution as an indicator ; then the volu- 
metric solution of oxalic acid is dropped into it until the change 
of color of the litmus to violet denotes the neutralization. The 
result is thencomputedeither by stoichiometric proportion or by 
reference to already computed tables, or expressed simply in the 
quantity of oxalic acid solution used. 

What is the action of KOH on the tissnes? 

It dissolves and destroys tliem. 

What class of poisons does it belong to, and what others belong 
to this class ? 
The alkaline caustics, made up of potasBium hydrate, sodium 
hydrate, and amnmnium hydrate. 

State the symptoms produced by this class of poisons. 
Acrid taste, burning sensation in mouth and ceaophagus, con- 
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Btrictioo of fauces, inability to swallow, intense pain in stomach, 
abdoQiiDHl tendei'ncBS, purging, prostruliun, mouth and tongue 
covered with white blietera and eachars. If the pntient survives 
there may be sloughing followed by stricture of the (esophagus 
and a white waxy appearance from inanition. 

What are the antidotes for poisoning by the alkaline caustics i 

Diluted vinegar, lemon juice, or other mild vegetable acids, 
also oils, fats, or milk. 

What are the testa for potassinm hydrate? 

Alkaline reaction, abseuce of eflervescence when neutralized 
with acids, violet color of non-luminous flame when platinum 
covered with it is introduced. Neutralized with HCI, a yellow 
precipitate with platinum chloride ensues. 

Which are the potassimn compoimds with the halogens ? 

Potassium chloride KCl crystallizes in vitreous cubes, sp. gr. 
1.84, found in the blood. Potassium bromide Klii' obtained 
together with potassium bromate, KBrOj, by the action of bro- 
mine on potassium hydrate, crystallizes in cubes, sp. gr. 2.24, 
Potassium iodide, KI, crystallizes in cubes, sp. gr. 2.9, dissolves 
in 0.7 parts of water. Potassium fluoride KFl crystallizes in 
cubes, is very soluble in water, and etches glass. 

How are EBr and KI chemically distinguished 1 

Their solutions when decomposed by CI, give in the case of 
KBr, Br, recognized by giving a yellow compound with starch 
water, and in the case of EI, a blue starch iodide ; the iodine 
liberated in this latter test can also be shown by the violet 
color imparted when shaken with CS, or with chloroform. 

What is potassium cyanide? 

A compound of K with Cy, KCy, a white fusible i 
liquesctng in air, of the odor of prussie acid, is very poisonous 
like HCy only slower ; treatment for poisoning by it is as in HCy. 
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Which is the officinal potaseiiun sulphide? 
The liver of sulphur or potassium pentaaulphide K,S, 
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What is potassium hypochlorite T 

A compound of K with HCIO, which exists only in solution, 
known as Eaii dc Javelle, which has a chlorine odor, and is a 
powerfiil hleaching and disinfecting agent. 

What is potaasiam chlorate! 

A salt of chloric acid HCIO,, in which the H is replaced hy K, 
formula KCIO, ; crystallizes ia shining tablets, not readiiy sni- 
uhle in water. It has a saline, cooling taste, is astringent, and is 
used to make oxygen, q. v. ; it is used internally, and also as a. 
gargle, etc ; is poisonous in over doses, and after death is found 
in the kidneys ; it explodes violently when heated or rubbed up 
with oxidizable substances, and should not be prescribed with 
these iu powder form. 

Which are the two gulphates of potassinm! 

Neutral potassium sulphate K,SOj, cryfetallizcs in rhombic 
prisms, of a bitter, saline taste, formerly employed in making 
Dover's powder. Acid potassium sulphate KHSO„ crystallizes 
iu rhombic tablets, readily Boluble in water. 

Seicrihe the salt known as saltpetre, and its use. 

Potassium nitrate KNU,„ also termed nitre ; the result of the 
decay of nitrogenou.s substances in presence of potassium car- 
bonate, this process being artificially employed for its productios. 
It crystallizes in sis-sided rhombic prisms, has a cooling taste, 
fuses at 3.38° C, and at higher heat gives off oxygen. It is 
principally used in the manufacture of gunpowder ; it is poison- 
ous in over doses. Antidote : emetics and raw eggs. 

What two chromates of potassinm are there ? 

Potassium chromate, also termed neutral potassium chvomate, 
KjCrO,, yellow rhombic crystals, used as an indicator in the de- 
termination of chlorides. Potassium dichromate KjCr.,0„ also 
called acid or red potassium chromate, crystallizes in large red 
tricliuic prisms. It is used with ^,S0^ in battery fluid. It is an 
active poison. Antidote : magnesia and alkaline earths. 

What is potaesinm permanganatet 
KMnO,, crystallizing in dark-purple prisms, soluble in water 
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witfi a boaiitifnl purjile color ; b, valuable oxidizing agent and I 

disinfectant, ositliBing organic matter and foruiiog brown n 

ganese sesquioxide. Ita solution in water is known as Condy's J 

fluid. 

WMch are the two carbonates of potassium T 

The neutral jiolassiuni carbonate, salt of tartar, or peariasli 
KjCOj, a white granular deliquescent powder, readily soluble in 
water with alkaline reaction, and the hydropotacaimn carbonate 
or acid potassium carbonate, also termed potassium bicarbonate 
KHCOj, crystallizing in monochmc prisms, not so readily soluble 
in water as the normal salt. 
What is potasBinnL citrate? __ 

Tiie potassium salt of ciiric acid, abbreviated formula, K,G ; 
officinal in tlie liquor potassii citratis, also the mistura yiotassii 
citratis ; it ia antifebrile, and renders the urine alkaline by being 
converted into carbonates. 

Potaffiinm acetate, what is it! 

A potassium salt of acetic acid KCjII.Oj or 
and very deliquescent ; is diuretic and lasalivi 

Which is the principal potassium oxalate t 

The acid potasaium oxalate or binoxalate of potassium 
KHCjO, ; a mixture of this with the quadroxniate is known as 
salt of Borrel or salt of lemon, used for removing ink stains ; re- 
serables Epsom salts in appearance, and often mistaken for it. 
It is poisonous, the same as oxalic acid, g. «. 

What is potassinin tartrate, and what acid potassinm tartrate? 

I'otassiuni tartrate or soluble tartar results when two H of 
ttirtaric acid are replaced by K ; K,C,H,Oj ; it is very soluble 
in water. Acid potassium tartrate or potassium bitartrate, also 
termed cream of tartar, the salt resulting when only one H of 
tartaric is replaced by K ; it crj-stallizes in rhombic prisms, only 
slightly soluble in water, and of acid reaction. 

from what is cream of tartar made 1 

Prom argola, the impure acid potasaium tartrate deposited 
froin the grapes in the casks during vinous fermentation. 
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How are potassinm compounds recognized 7 

They are mostly roa-lilj- .^nlnWe iii water. Tartaric acid will 
^re with concentrateii anlucions a whii« precipitate of acid po- 
tassium tartrate : introduced into a aon-laniioous Oame. they 
gire rise to a violet coloration. The spectrum exhibits outi red 
and one nolet line. 

Soditun. 

VtetiiMdiamT 

A silrer-white, soft, elempntary metal Xa', ft. w. 5'f, sp. gr. 
0.9P ; frising at W- V.. and distilling over at red heat. It osi- 
dizes and (artiislics rfwlily when espw^, decomposes water 
disengaging H. and has to be preserved under a hydrocarbon. 
11 burn? «Mh a ypll"" flame. 

Bow iM lodiiiin prspuedl 

I.ikp pola»jiMni, t>y heating wjdinm carbonate and charcoal to 
II while hi-nt in an iron retort, when it distils over. 

When nod h«w does toditun occnrT 

)L ts obiindnnt as chloride in rock salt, also in Gea-water and 
Milltio Bprings ; also in depusits, as sodium nitrate and borate. 

Vhat is •odiun bydrate I 

Sodium bydrate or hydroxide, also termed caustic soda, 
NaOn, is a while, crystalline substance, usually found in the 
inarhet in cylindrical bticks presenting radiating crystalline 
fractured surfaces, attracts moisture, and on exposure changing 
on the Hurflice to sodium carbonates. Its solution in water is 
kntiwTi a« soda lye, the officinal solution as liquor sode. 

What are the properties of liqaor sodee, and how is it preparedl 

It in an -tjii.'ohs .", jxir cent, wilution of NaOIf, sp. gr. 1.059, 
aU yrnius nhoiilil not requiru ienn than 25 c.t. of volumetric 
solution ofnxiilii: su:Ui for iicu trail ziitlon ; it belongs to the caustic 
.alkaline poiimnd, prmlucing tlie same symptoms as KOH ajid 
wquiring Ih.! miiuki aiilidolc. U U prepared similarly as KOH 
from Na,a), and CatOH),; Nu,CO. + Ca(OIi),^CaCO,+ 
2NaOH. 
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What is the respective physiological effect of pota£Biam, and 
vhat of sodiam compounds! 
FotaBsium compounds are heart aud muscle poisons, while 
those of sodium are inert. 

What is the chlorine compound of sodinml 

Sodium chloride, common or table salt, NaCl, cryBtallizing in 
transparent cubes, sp. gr. 2.13, soluble in about 3 parts of water. 

What is the function of NaCl in the animal economy T 

It is found in all tissues and liquids of the body, especially in 
the blood. It is ingested with the food and principally eh mi- 
Dated by the kidneys. In the tissues it tends to promote cell 
nutrition by conducting the osmotic process ; it appears in all 
excretions but chiefly in the urine. 

In what qnantities is NaCl, or chlorides represented by it, 
eliminated in 24 hours ! 
The total chlorides of the urine eliminated in 24 hours, con- 
sisting principally of sodium and potassium chlorides, average 
about 12-113 graois. 

What influences the amonnt of chlorides present in the urine ? 

The amount ingested, also the condition of liealth ; thus in 
febrile diseases they arc diminished, especially when these are 
due to inllammatOTy exudations ; e. g., in pneumonia, they may 
be almost or totally absent and reappear with a limitation of 
the inflammatory process. 

How Is the presence of chlorides in the urine demonstrated T 

By adding first a few drops of IJNO„ to prevent the precipita- 
tion of the phosphates, and then adding a solution of silver 
nitrate, when a more or less dense precipitate of silver chloride 
will Indicate approximately the amount of chlorides present : 
NaCl-t-AgNO,=NaNO, + AgCl. 

How are the chlorides in the urine volumetrically determined? 

With a solution of silver nitrate standardized to precipitate 

accurately 0.01 NaCl for each c.c. (29.06 AgNOj to 1 liter 

H,0.) 
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DeBcribe tlie process for detenniniiig volametrically the amount 
of chlorides in urine. 

Dilute 10 c.c. urine with 50 c.c. water in a porcelain dish or 
beaker, add a few drops of neutral potasaium chromate solution 
to give it a distinctly lemon-yellow color. Allow the silver nitrate 
solution to gradually flow into it, while stirring, until the urine 
turns permancully orange-rcil. Each c.c. of the silver solution 
used indicates 0.01 NaCl present in the 10 c.c. uriue, or ten times 
the total number of c.c. the percentage of chlorides espressed in 
NaCl, subtracting one c.c AgNOi solution for supersaturation. 

If the nrine is highly colored or putrid or albuminous, what 
should first be done 1 

The organic matter should be oxidized with pota.ssium per- 
manganate solution gradually added while boiling until a faint 
pink hue remains ; the resulting manganese aesquioxide is then 
filtered off, the quantity brought up to the original volume with 
distilled water, and proceeded with as above. 

Wliat is Bodiiun bromide? 

A binary compound of sodium and bromine NaBr, soluble in 
1.13 parts of water at 20° C, and representing 77.67 per cent. 
Br. 

What binary compound does Na form with I^ 

Sodium iodide Nal, dissolves in -^t) parts of water at 20° C, and 
represents S4.(» percent, iodine. 

What is sodium hypochlorite, and in what preparation is it 
contained ? 

Sodium hypochlorite, XaClO, is contained in the liquor sodte 
chloratH! or Labarraque's solution, prepared by decomposing a 
saturated solution of chlorinated lime with a solution of sodium 
carbonate. It is a powerful bleaching and disinfecting agent, 

Oiretheformiilsof the chlorate, bromate, and iodate of sodinm. 

Sodium chlorate NnOlOj, sodium bromate NaBrOj, sodium 
iodate NalOj. 

VMch is the principal sulphate of sodium 1 

The neutral sodium sulpliate Na^SO, known as G-lanbet'a salt, 




cryetallizing in Inrge effloreBCent prisnlB, wbich melt i 
wnler of crystallization when heated. 

How do the snlphateB get Into tlie blood, and how are they 
eliminated? 
Tlie sulpliates of potassium and of sodium are in part directly 
derived from the foods, and also together with organic sulphur 
compounds from the oxidation of tlio albuminoids of the body. 
They are eliminated by the urine in quantities of about S to 4 
grama in 24 hours. 

How may the sulphates of the urine be demonstrated and ap- 



By acidulating the urine with a few drops of HCl and then 
adding a. solution of barium chloride which causes a white pre- 
cipitate; this may be compared for approximation with tbat 
from a knriwn normal specimen of urine. 

How are the sulphates determined volnmetrically ! 

By acidulating 100 c.c. urine with HCl and boiling it, Into 
thia drop gradually from a burette the standard solution of 
barium chloride (30.5 BnCl, in 1000 H,0), until no further pre- 
cipitate ensues, testing this iVequently to attain accurate results. 
Each c.c. of the BaClj solution used corresponds to 0.01 gnn. 
SOj, the total number of c.c. BaClj used gives at once the per- 
centage. 

What are sodium salphite and hyposalphiteT 

Sodium sulphite Na^O,, Ibe salt resulting when tbo H in HjSO, 
is replaced by Na. Sodium hyposulphite NajSjOj is a reducing 
agent and a disinfectant. 

Whioh are the principal sodium phosphates t 

The disodium phosphate or neutral sodium phosphate Na, 
HPO„ aodii phosphas IT. S., slightly alkaline; and the mono- 
sodium phosphate or acid sodium phosphate NaH,FO, of acid 
reaction. 

When Na^PO, is heated what forms? 

It loses water and forms sodium pyrophosphate Na^PjO,. 
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Where is the Na,HFO, iFoaud in the body and where the KaH, 

The Na^HFO, is found ia all the tiseuea aud liquids of the 
body but is converted into the NaH,PO. by the NaHCO, of the 
blood and eliminated as such in the urine, to which the latter owes 
ita noriual acid reaction. Na,HPO^+KaliCOj=NaH,PO<+ 

N"a.,UO,. 

Which are the two principal carbonates of sodium? 

Sodium carbonate, sa! soda, washing eoda, Na^CO,, and hydro- 
sodium carbonate, acid sodium carbonate, also sodium bicarbon- 
ate, JJtaHCOj. 

What is sodium carbonate? Where and how obtained? 

Sodium carbonate is found free in nature, hut mostly manu- 
factured on a large scale from Eodinm chloride. It is a salt 
crystallizing with 10 Aq, in large efflorescent crystals, has a 
strong alkaline reaction and yields COj when treated with acids. 

What is Bodinm bicarbonate? 

A salt uiauufactured by treating 'SafiO^ with CO, (N"a,CO,+ 
COj+H,O=3NaHC05), "f feeble alkaline reaction, giving up 
COj on heating and boiling forming Xa^CO, ; it crystallizes 
without water entering its molecule. 

What officinal preparations does HaHGO^ enter? 

The soda powders (pulverea efi'ervescentes) and the Seidlits 
powders (pulveres effervescentes aperieutea) ; the former con- 
taining NaHCOj and tartaric acid in different papers, the latter 
NaHCOj with Rochelle salt and tartaric acid, also in two sepa- 
rate papers. 

How Ib NaHCO, naed in bakinif? 

To lerate, t. c, raise the bread, hence its name salieratus or 
baking powder. It should he mixed for this purpose with either 
cream of tartar or tartaric acid sufficient to change it into » 
neutral tartrate, while the COj given off will render the bread 
light and spongy. 

What is Rochelle salt? 

Sodium potaasimn tartrate NaKT. + iA.q. A double salt of 
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tartaric acid, in which one H is replaced by K and the other by 
Na. It ia prepared hy Beutralizing cream of tartar with eodiuDi 
carbonate ; it crystallizes in large tmnepareut prisms, and is 
readily soluble ia water. 

How are Bodiam compoands recognized? 

They are almost all readiij' soluble in water ; inserted into a 
non-luminous flame they give rise to a yellow colorntioD, and, 
viewed through the spectroscope, they exhibit a yellow line. 

Iiithium. 
What is lithium T 

An elementary metal Li, n. w. 7, ap. gr. 0.59 ; the lightest of 
all metals known ; found in compounds in various minerals and 
in the waters of some mineral springs. 

What ia lithium carhonate f 

Lithium carbonate Li^CO, ; a valuable antacid, rendering the 
urine alkaline, and forming soluble lithium urate with uric acid. 
It is a white, pulverulent substance, very little soluble in plain 
water, but considerably more so in carbonic acid water. 
What ii lithinm bromide, and what its advantagei over other 
bromides? 

Lithium bromide LiBr is a crystalline substance, very deli- 
quescent, containing more bromine than any other bromide 
(91,96 per cent.). 

What are the characteriBtic flame reactions of Li compounds 1 

They produce, when inserted into nou-luminouB flames, a 
bright-red coloration, which, when viewed ihrough a spectro- 
«cope, causes an intense red line in the spectrum. 

Ammonium. 

Why should ammoninm, HH,, be considered with the metals of 

the alkalies 1 
Hecause it shows in its chemical action much similarity to 
Ihein, forming salts like them, and can be converted into an 
amalgam with mercury, NHiHg. 



110 SSSBNTIALS OF MBDIOAL OHEMISTRY. 

What is ammonium hydrate ? 

NH,OH, formed by passing gaseous ammonia NH, into water, 
NHj + H,0 = NH,OH; a clear liquid, of strong amraoniacal 
iHlar, lighter than water, of a strong alkaline reaction, which, on 
licating, IB decomposed into NHj aud H,0. 
Wliat is aqaa ammoniEB, and what aqna ammonite fortior 
U. 8J 

A(iua ammonite is au aqucnns solution of Nil,, sp. gr. O.Si'jO, 
containing 10 per cent, bj weight of the gas. Aqua ammoniBe 
fortior is the same, but has a sp. gr. 0.900, and contains 28 per 
cent, by weight of the gas. 
To what elftis of poisons does HH,OH belong? 

To the caustic alkalies, producing the symptoms of these with 
greater respiratory disturbances, and requiring the antidotes 
already mentioned for this class (see Polaasium hydrate). 

Which are the principal halogen nmpoimds of HE, ? 

Ammonium chloride NHiCl, ammonium bromide NII,Br, am- 
n iodide Nil, I. 



How is NH,C) prepared, and what are its propertieaT 

Muriate of ammonia or sa! ammoniai; NH,C1 is prepared by 
neutralizing NH.OH with HCl ; IJH.OH + HCl = NH.Cl + 
H,0 ; crystallizes in small feather-like forms, of a sharp, salty 
taste ; dissolves readily in water, and sublimes without melting ; 
heated with KOH, NaOH or Ca(OII),,, it gives off NH,. 
What is ammoninm hydrosulphide and its nee f 

Ammonium aulphydratc, NII,HS, is a compound produced by 
saturating NH.OH with IL.S ; it is at first colorless, but becomes 
yellow. It is principally employed as a precipitant in the labo- 
ratory for analytical purposes. 
What is ammonium sulphate ? 

(NHJiSO,, obtained by saturating NH,OH withHjSO. ; acrys- 
talline salt, readily soluble in water. 

What is ammoninm nitrate, and its use ? 

NH,NOj, a salt produced by neutralizing NH.OH with HNO,, 
and crj-stalUzing from its solutions in long sLs-sided i>riams. It 
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ia very soluble in water, and fuses at 15{P C, decomposing at 
210° into uitrous oxide N,0 and water ; this is utilized for the 
production of nitrous oxide for anesthesia. 

Where is amnLoninm nitrite found, and bow formed ? 

It is found in the air ftfter thunder-storms and in rain-water, 
resulting from the .lOtion of tlie electric spark on moist air. 
WMch are the carbonates of ammonimn 1 

Neutral amnionium carbonate (NHJjCOj decomposes readily 
into NHj and acid ammonium carbonate NH,HCOj, The ara- 
monii carbon aa U. S., or so-called ammonium sesquicarbonate, 
also sal volatile, is a mixture of the ai^id ammonium carbonate 
with ammonium carbamate (NH.HCO, + NII,NH,COJ. 

How can ammoniam compounds be recognized ? 

They are colorless, volatile, and give off NH^ when treated 
with baseH. This may be recognized with moist litmus paper, 
which turns blue. "With platinum chloride they give a yellow, 
crystalline precipitate. 

MetalB of the Alkaline Earths. 

Which are the metals composing this group t 
Calcium, strontium, barium. 

What are the characteristics of the metals of this group ? 

They are divalent, forni basic hydrates, and insoluble carbon' 
ates, phosphates, and sulphates. 

Galoliun. 

What is calcium ? 

A liglit-ycllowish metal Ca, a. w. 39.9, sp. gr. 1.5778, decom- 
poses water, and burns with a bright light. It is abundant 
throughout nature in its compounds, principally as carbonate. 

What is the principal calcium oxide, and how prepared ? 

Calcium oxide, also termed lime or quicklime, calx U. S. 
CaO is prepared from the native calcium carbouate CaCO, (lime- 
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Btone or marble}, by heating it in kilne for that purpose. CaCO, 
=^CaO + COj. From tlie air it attracts CO, and again forms 
CuCO,. 

Slaked lime, wliat is it chemically, and how obtained 1 

Slaked lime or calcium hydrate Ca(OH)j is a white amorphous 
powder, forming a milky paet« with water (milk of lime), and 
dissolves in cold water, about 1 part in 760 ; this is termed lime- 
water, liquor calcis U. 8., and prepared by the action of water 
OQ CaO ; CaO + H,0 = Ca[OH),. 

What is sympns calcis 1 

A Hohition of Ca(OH), iu sugar aud water. The addition of 
sugar makes the Ca(OH)j vory much more soluble, 1 fluidounce 
containing about rt grains. 

If lime iB taken in substance, what is the effect, and what the 
antidotes t 

It acts as a caustic poison. Antidotes: diluted acids and 
oils. 

What is oalcinm fluoride? 

Fluorite or fluor-spar CaFI^, used for obtaining hydrofluoric 
acid II Fl. 

What are the componnds of Ca with CI, Br, and 1 1 

Calcium chloride CaCl, calcium bromide CaBrj, calcium iodide 
Cal,. 

How is calcinm chloride prepared and how nsed 1 

It ia prepared by the action of HCI on CaCO, ; CaC0,-)-2nCl 
=CaCl5-t-HjC03. It ia a crystalline deliquescent salt, which, 
when heated, loses its water of crystallization and appears in a 
fused state ; it is used for flreezing mixtures, also for desiccating 

gases. 

What is chlorinated lime? 

Bleaching powder or calx chlorata is probably a mixture of 

calcium hypochlorite Ca(CiO), and calcium chloride CaCi, or 

OaClClO ; it is prepared by passing chlorine over slaked lime ; 

2Ca(OH),-l-2Cl,=Ca(OCl),-|-CaCL,+2H,0, 
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and is used principally as a blcachnig anil tlisinfecting agent, de- 
pending on the liberalioD of 01 by HjCO, of the air or by other 
acids admixed with it. 

Calx snlphnrata V. S., what is it^ 

A misturo of calcium sulphide CaS and caldum Bulpliate 
Ca80„ prepared by heating together lime and precipitated 
Buiphur, 

What is calcium snlphate, and in what form is it generally 
need! 

Calcium sulphate in its crvBtalline form is known as gypsum 
CaSOj+2Aq, and wlien dehydrated hy calcination is known as 
plaster of Paris, used for lixed surgical dressings, as on mixing 
with water it again assumes its hydrated crystalline state. 

What componnds does Ca fbrm with phosphorio acid ? 

The acid calcium phosphate or motiocalcium phosphate, also 
termed superphosphate of lirao, Ca{n,POJ., ; the di-calcium 
phosphate Ca.j(IIPO,)j+2HjO, and the tricalcium phosphate or 
neutral calcium phosphate, also termed bone phosphate and 
precipitated phosphate of calcium Ca^(PO,]5. 

Which of the three calcium phosphates is principally fbiind in 
the body, and what part thereof? 

AH three are found in the body, but principally the neutral 
salt, which is contained in a large amount in the hones and the 
teeth ^ it is sometimes found in tlie urine, the acid salt being 
always present therein and forming there along with the mag- 
nesiom phosphate the so-called earthy phosphates, 
What is the total elimination of phosphoric acid by the nrine 
in 24 hours, and what part of the phosphates so elimi- 
nated are phosphates of the alkalies, and how much 
earthy phosphates? 
The total ehmination of phosphoric acid in the form of phos- 
phates is about 2-3 grams in 24 hours, Iwo-thirds of which are 
alkaline and one-third earthy phosphates. 

How can the earthy phosphates of the nrine be Beparatedl 

% rendering the urine alkaline with KOII or KaOH, when, 



4 
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OQ heating, the earthy phosphates will separate out in 
and then can be removed by flltration. 

After separation of the earthy phosphates how can the alkaline 
phosphates be precipitated ? 

By adding to the flllrate one-lbird of its volume of magnesia 
mixture the alkaline phospliatcs will be precipitated. 
How can the total amount of phosphoric acid in mine 
approximated^ 

By Teissier's method ; in a graduated cylindrical vessel add 
60 c.c. urine and 15 c.c. magnesia mixture, shake together and 
let stand for 24 hours, each c.c. of the deposit will represent ap- 
proximately 0.30 grams P^Oj per liter or 0.03 per cent, thereof. 
How is the total amount of phosphoric acid in urine determined 
by the volumetric process i 

Take 50 c.c. urine in a suitable vessel, add 15 c.c. acidulated 
solution of sodium acetate aud heat to the boiling point; theo 
drop into the mixture from a burette, drop by drop, a standard- 
ized solution of uranium acetate (1 c.c. to represent 0.fX)5 Vfi^). 
Test frequently by dropping some of the heated mixture into a 
solution of potassium ferroeyauide ; when a choeolate color pre- 
cipitate begins to appear the process is Sni.'ihed. For each c,c. 
of the uranium acetate solution used count 0.005 grams P,Os in 
the 50 c.c. urine, or twice as much to get the percentage. 

How does calcium carbonate occur in nature 1 

GaCO, is abundant and in vast deposits known as chalk, 
limestone, and marble ; it is also found crystalline as calc-spar, 
Iceland spar, and arragonite ; the shells of Crustacea, of birds' 
e^s, corals, and the bones and teeth of animals contain it. 

What are the officinal forms of CaCO,^ 

Precipitated chalk, calcii carbonaa pnecipitatus U. S., pre- 
pared by precipitating a solution of CaCljWith Na,CO,, 
prepared chalk, creta prteparala U. S., a native friable 
carbonate freed from most impurities by elutriation. 

What are the properties of CaCO; T 

It is almost insoluble in pure waltr, but soluble in water 



catuiHJ^H 
terco^^^l 
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tainiag H.pOj, forming probably calcium hydrocarbons le Ot I 
acid carbonate, also called bicarboDatc of calcium. As maoffl 
waters, streams, and springs are strongly impregnated vritb I 
HjCOj they hold CaC'Oj in solution and deposit it on evapora-B 
tion, as illustrated by the formation of stalactites. 
B7 wbich analytical reactions are calciam componnda recog- 4 
nized? 
Solutions of calcium salts are precipitated by alknline carbon- 
ates and pbospliates ; ammonium oxalate gives a white pre- 
cipitate with tbem, insoluble in weaker acids, but soluble in 
strong HCI or UNO,. With sodium tnngslale Ihey give dense 
white precipitates. Calcium salts color a non-luminous tianie red. 

Barium. 
In which form dees barium occor in nature, and what are iti J 
gymbol and a. w. ? 
Barium is found exclusively as ft native sulphate, which, on j 
account of its great weight, is also called heavy spar and barytea 
the native carbonate is termed witherile. The symbol of barium 'I 
isBa; a. w. 137; sp. gr. ;16. 

What are the oxides and what is the hydrate of barinm? 

There are two, barium oxide, also called baryta BaO, and 1 
barium peroxide BnO„ used in making hydrogen peroxide, f 
When barium oxide is dissolved in water it forms barium hy- 1 
drate or hydroxide Ba{OH).j, the sohilion being known as baryta J 
water, which la strongly alkaline, and is rendered turbid b 
insoluble BaCOj being formed. 
What are the oompounds of Ba with CI and with HHOg, and 
their use? 

Barium forma a soluble crystaliizable barium chloride, BaCl,, 
with CI, with HSOj it forms a soluble crystaliizable barium 
nitrate Ba(NO,), ; both of these salts are used for the detection _ 
and determination of sulphuric acid and soluble sulphates. 

What ia the action of the soluble barium salts on the homaD 

economy ? 
They are actively poisonous. Antidotes ; soluble siilphalea. 
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Hov are the barium componnda recognized ? 

Their solutions give white precipitates with allfaline carbon- 
ates, also heavy white precipitates with H,SO, or soluble sul- 
phates, insoluble in acide, white precipitates with aikatine 
phosphates soluble in HSO, ; they color a non-luminous flame 
green. 



Magnesium Group. 

Which are the principal metals of interest in this gronp, and 
what are their common characteristics t 
Magnesium, Mg, Zinc, Zo, Cadmium, Cd. They are all 
dyads forming but one oxide and one sulphide. Theii" oxides 
and hydroxides are almost all insoluble in water; they form 
soluble sulphates and insoluble carbonates and phosphates. 

Magnesium. ^^^| 

What is mag^nesium ? ^^| 

A bright silver-white metal, Mg, a. w. 24, sp, gr. 1.75, buitn 
when ignited with intense white light to magnesium oxide, MgO, 
dissolves readily in dilute acids forming salts, and is notattacked 
by alkalies. 

When and how does magnesium occur in natnreT 

Its conipouuds abouuil in nature as carbonate, as silicate in 
talcum, soapstouc, asbestos, and meerschaum, as soluble salts in 
most natural waters, and largely so in sea-water and some mineral 
springs ; they are also present in the economy into which they 
enter by the foods and water, and are eliminated by the urine as 
phosphate. 

What ii magnesium oxide? 

Magnesia or calcined magnesia MgO, obtained by calcining 
the hydrate orcarlionate ; a white, voluminous, amorphous pow- 
der, very insoluble in wiiter ; two varieties are used in medi' 
!, of which the former is known as magnesia or magnesia 
'evis, wliile the heavier article is known as magnesia ponderosa. 
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What is magnesium hydrate^ 

Magnesium hjdmte or hydroxide Mg(OH), is the precipitate 
resulting when a sohition of amaiiiiesiiira salt is (iecompoaed by 
the hydrate of potassium oc smliimi ; iu suspenfiion Willi water 
it is known an mill< of magnesia. 

What IB magnesinm chloride T 

A very deliquescent salt MgCl„ present in many mineral 
springs, anil in some impure grades of table salt. 

What ia magneainm sulphate? 

Magnesium sulpliate, Epsom salt MgSO, + 7Aq, found in settr 
water and in a number of minernl &pi-ings. It crjatalliKCB in 
four-sided rhombic prisms, ia lesidily wnlulile in water, has a 
bitter, saline taste, and finds mucli use as nn aperient. 

Which are the principal phosphates of magnesinin ? 

The tri-magnesium phosphate Mgj(Po,), in hones, the mouu- 
magnesium phosphate MgnPn,+7Aq present in the urine; when 
it meets ammonium cnmpi'Unds, it forms the ammnnium-raagne- 
aiuiB phosphate MgNH,PO, + 6Aq, nlso termed triple-phos- 
phate. 

MgHPO. + Nn,HO=MgNH.PO,-H H,0. 

What is the catise of the fbrmation of triple-phosphate in the 

orine, and what is its significance T ' 

When urine is decomiwsed by putrefsctlve change ammonium 

carbonate is formed, CON,H, + H,0 = (NHJ.CO, ; this with 

maguesiuna phosphate yields ammonium -magnesium plinsphate, 

2MgHP0, + {NH,)jC0,= H,CO,+ SMgNH.PO,, 
which separates out in microscopic prismatic crystals resembling 
coffin lids. If these (wxur persistently, the liablhty to forma- 
tion of fusible or triple-phnspbate calculi arises. 

WMch are the prinoipal carhonates of magnesium T 

Neutral magnesium carbonate MgCO,, which occurs in miture 
as magnesite. The magnesii carbonas of the Pharmacopitia is 
a mixture of magnesium carbonate with magnesium hydrate 
(MgCO,),Mg(OH), + 5H,0 ; a white voluminous powder, usually 
offered in the market as iight-whike cubes. This, when bubi^^\&«.& 
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water and carbon dioxide, ispa^aed through it, dissolves and 
wliat IB kuuwn as liquor magueiiii carbonatia or duid mug- 



How are magneainm componndB recognized? 

The alkaline liydrales preti^iitate from their soiutione magne- 
sinm hydrate, the carbonatee basic iiiagncsimn carljonate ; tlic 
precipitates are insoluble in water, but soluble in eolationa of 
aninionium salts from which di-sodium phosphate precipilatee 
ammonium -magnesium phosphate. 

Zinc. 

Wliatisniic? 

A bluish-white metal, Zn, a. w, 65, of crystalline fVacture, ap. 
gr. 7-7.2 ; fuses at 413° C, and distils at about ItKXP C. It is 
soluble in dilute acids with liberation of H, also in KOH or 
NaOU on boiling, when it yields H as with acids. 

What is zinc hydrate? 

A white amorphous powder Zn(OH)„ precipitated by the de- 
composition of a zinc salt solution with an alkaline hydrate, in 
an excess of which it is freely soluble. 
What is zinc oxide? 

A white, tasteless powder, ZnO, insoluble in water, but freely 
1 acids, with which it forms salts ; it turns yellow on 
heating, and white again on cooling. It is largely iised in the 
arts for paint, as it will nut darken on exposure to H^ like the 
lead pigment ; it is also employed in medicine, both internally 
as well as externally, in the unguentum zinci oxidi. 

What is Uie chlorine compotind of idno? 

Ziuc chloride ZnCl,, a white deliquescent fusible substance ; it 
is a painful caustic; in solution, containing 50 percent., it is 
known as liquor zinci chloridi ; it is used as a dux for solder, 
also as a disinfectant (Burnett's disinfecting ditid) ; diluted it 
serves as a soft injection for the preservation of dead bodies. 

I What IB the toxic action of ZnCl,, and its antidote? 

It coagulates albumen, hence its corrosive action, and again 
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by nbsorption it rannifests its speciiiit aistion on tlie nerve centre*,.] 
paralyzing motion, and causing tremor and coma. AntiJotea ;■ 
milk, eggs, and vegctalile astringents. 
What golpMde do neutral solntioiis of sine salts yield witti 

A white zinc sulphide ZnS, 

What is liiiD salphate ? 

White vitriol ZnSO,, crystallizing with 7Aq in rhombic crys- 1 
tals, resembling those of magiiesium sulphate ; it forms InEolublel 
compounds with albumen and milk ; it is a rapid, noD-depreB»-fl 
ing emetic in iloaes of gr. xx-xstx. 

'Saw may the oompoandi of zinc be recognized? 

Their solutione give a while precipitate with alkaline hydrates, J 
soluble in excess; KjCO, and Na,CO, white precipitate, insoiubla'J 
in excess ; (NH, ), CO j white precipitate soluble in excess ; S^M 
white precipitate from neutral solutions ; ammouium snlphyi-B 
drate white precipitate, insoluble \o excess of it, as well t 
KOH, or NaOH, or NH.OH ; potassium ferrocynnide whito'^ 
precipitate, insoluble in HCl. 



Xead Group. 

Which are the metals of this ^onp ? 
Lead and thalUum. 

Lead. 

What is lead? 
A bluish-white heavy metal, Pb, a, w. 207, soft and ductile, of 

bright lustre on freshly-cut surface, becoming tarnished after 
exposure ; sp. gr. 11.37 ; fuses at S^'P C. ; forms alloys with 
other metals ; among these is type-metal, composed of lead and , 
antimony, and soft solder of lead aud tin. 

What is the principal soarce of lead ? 

Galena, a native lead sulphide, from which it is separated by 1 
roasting. 
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What is the action of water oil metallic lead T 

Pure water does not act on lead, but by the at'tioa of air and 
water, alternately, it becomes coated with lead hydrate Pb(OH)„ 
which is eomewhat soluble in water; thus new lead pipes may 
give rise to the contamination of water. If the water contains 
CO, and salts, the lead becomes coated with insoluble carbonate 
and sulphate, and old pipes therefore give greater immunity 
from contamination ; however, by an esceas of CO.,, the carbon- 
ate may he rendered slightly soluble. The presence of nitrates 
and nitrites in water conducted through lead pipes also tends to 
produce lead contamination in water. 

What is lead hydrate ? 

Pb[OH)s; a white precipitate thrown out from solutions of 
lead salts by alkaline hydrates ; it renders water alkaline, and 
forms lead carbonate with CO,. 

Which are the principal oxides of lead 1 

Lead monoxide, PbO or litliarge, load peroxide or dioxide 
PhO„ plumboso-plunibic oxide Pb^O, or minium. 

What is lead monoxide ? 

PUO, litliarge, is the officinal plumbi oxiUum, produced bj 
heating lead in the air, is a re-ddish-yellow suljstance, of rhom- 
bic scales, or when obtained as yellow amoi'plious powder it is 
known as massicot. It has strong basic properties, saponifies 
fats, producing with olive oil the emplastrum plumbi U. S., 
melts at red heat, and unites with silicic anhydride to form 
lead glass ; it is eniployed thus to make the glaze on pottery ; it 
is also used as a dryer for paints ; it dissolves in water as 
hydrate, rendering it alkaline, and absorbs then CO,; it also 
dissolves in hot solutions of KOH and NaOH, irom which it 
crystallizes on cooling. 

What is lead peroxide t 

Lead peroxide or dioxide, PbO, ; a brown amorphous powder 
remaining when minium is trented with UNO,. It has and pro- 
perties uniting when warmed vtitb KOH to form jiotassic plum- 
bate, K,PbO, -t- 3Aq. 
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What is 

Red lead or minium is a briglit red powder Pb^O,, a compound 
of lead oxide with lend peroxide (PbO),PE}0,. It ia obtuined by 
heating litharge to 300-40(P C. in tlie air ; it is used as a pig- 
ment for red paint. 
What u lead chloride T 

PbCl,, the white precipitate resulting by adding HCl or a 
soluble chloride to solutions of lead saltn. It is very little soluble 
in cold water, soluble in 30 parts of hot water, from which it 
crystallizes on cooling. 

What is lead iodide f 

Pbl„ the yellow precipitate resulting from solutions of lead salts 
when treated with potassium iodide ; little soluble in cold but 
more freely soluble in boiling water, from which it crystallizes on 
coaling in beautifiil six-sided plates discernible under the micro- 
scope ; it is readily soluble in KUII. 

Whan solntioiis of leadsaltt are treated with H,8 whatreanltB? 

Lead sulphide PbS, a black amorphous powder, insoluble in 
dilute acids. In nature FbS occurs in eubic crystals of a metallic 
luBtre, and is commonly fcnown as galena. 
If snlphnrio acid or soluble sulphates are added to solutions of 
lead salts what results ? 

Lead sulphate PbSO,, a wliite powder almost insoluble in 
water. 

What is lead nitrate t 

Fb(NO^)„ a crystalline salt resulting when lead is treated with. ' 
HNO, ; it dissolves in R parts of water, and as such forms a di 
infecting fluid called Li'dojen's solution, 

Wlien to a solution of lead salt potanium chromate is added 
what is formed? 
Lead throraate, chrome yellow, PbCrO,, a bright yellow amor- 
phous powder, insoluble in weaker acids but readily soluble in 
KOH, It is used largely in the arts as a pigment, and has been 
nsed with fatal efffect to give buns and cakes the yellow color of 
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Whca iMd acetate in nlntioiL ii bialed wUli laard oxide, FbO, 

vbatresnhs? 

The PbO is dissolved and a button of lead s-nbaoetate or 

bn^c lead a««tat« i^ fonued. whii-li UktKiwnna theliiiuur plumbi 

»Dbacetatis V. 8.. also lenned Goulitrd^ extract ; when di]ut«d 

it \9 known as tbe liquor plnrotH »abiioet&tis dilatas or lead 

What ia neutral lead carbonate ! 

I-ead carboniil* PbCO, is a white amorphous powder, diSerent 
commercial forms of which are known as white lead, flake 
whito, cremuilz white, elc, which are basic varielies ; such is 
niRo th? pliinibi carbona* U. S. tPbCOj,Pl*iOn,U 

For what parpoie ia the lead carbonate employed ! 

Principally as pigment and ba*e for oil p^iinis, for making 
plumber's joints, in medidne in ointment form, for glaze of 
paper, rim! (Vcquently as a most objt-etionable cosmetic. It is 
tlip miisl poisonous of the lead compounds. 

What an the ssrmptomB of acute lead poisoningt 

Molaltic Uisti', Ihirst, colic, const ipiition, cramps, urioary sup- 
|iri'»F.i(iii, conviiMoiia. biil llif mind is preserved to the lost. 

Ii the prognoRiB in acute lead poisoning favorable, and what is 
the treatment for it 1 
\'vi>iit\nnl% in siii'h eises is generally favorable ; treatment 
ilinuld ooDsint of emetics or stoiuaeb-pump followed by either 



magnesium or Hodium sulphate and Dulphuric acid lemoDade 
to produce insoluble lead aulpliate together with morphine for 
palQ. 

From what lonrces may chronic plumbiam arise ? 

From drinking water or beer conducted through new leaden 
pipee, inhalation of, or ahnorption by the skin of white lend or 
paints, fVom snufFor chewing tobacco wrapped in lead, from 
lead-glazed pottery, from contact with lead or lead compounds 
as in plumbers, painters, lead workers, miners, type founders, 
also from cosmetics and hair restorers containing lead, and 
even from hat linings or biting off silk weighted with lead. 

What are the symptoms of chronic plnmbiim f 

Indigestion, colic and constipation, cachexia, ptyalism, weak- 
ness of muscles of forearm, lead palsy, wrist drop, paralysis of 
extensor muscles with atrophy of extensor and interosseous 
muscles ; blue lines arising from deposit of PbS on the gums 
due to the presence of II^S in the breath and decaying food ; 
arthralgia, encephalopatliy, spasms, mania, melancholia, con- 
vulsions, coma. 

What is the treatment of chronic plnmbism ? 

To clear out tlie alimentary tract with MgSO, or Na,SO„ also 
potassium iodide, tincture of iron, and galvanism. 

How can lead componnds be recognized? 

They give from acid solutions a black precipitate with H^, 
insoluble in acids, also with NK,HS iusolnhle in excess, With 
eulphuric acid or soluble sulphates a white precipitate ; with 
potassium iodide a yellow precipitate, also with potassium 
chromate. 

How is nrine or other liquids, suspected to contain lead, to be 
tested? 
Concentrate to dryness and incinerate; dissolve residue in 
TINO, and evaporate solution to dryness over a water bath, dis- 
Riilve in distilled water and test with H,8. The sulphide, if 
sufficient, niay then be reduced by the blow-pipe to a malleable 
particle of lead, or it may be dissolved in HNOj, the acid evapo- 
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rated and rpsiduc dissolved in distilled water to be tested with 
KI, wben the lend iodide, afl«r licatiog, will be suen uuder the 
luicToscnpe as Bbt-sided plates. 



Copper Group. 

Of what metals does tbis group consist? 
Copper, mercury, and silver. 

Copper. 
What ii copper I 

A reddish-brown metal C'u, n. w. 03.2, soft and ductile, sp. 
gr, 8,9, unaltered in dry air, with moisture it is coated with 
graeu topper carbonate ; on heating it oxidizes to black cupric 
oxide. Dilute H CI or lI,SO, does not act on it, but the stronger 
acids dissolve it to form salts. 

Which are the principal alloys of copper t 

Brass =Cu4-Zn ; bronze Su or Pb or Zn+Ou ; bell metal 
Sn+Cu ; German silver Cu+Zn+Ni. 

What two classes of componnds does copper form "i 

Cupric and ('uprous ; it is divn.lcnl in the cupric and mono- 
valent in its "ous" compounds ; the moleculea of the latter, 
however, are to be regarded as double formulas. 

Thus Cu=0,Cu=Cl„Cn=(On)j,Cu=SO, ; "ic" compounds. 



Cu 
Cu/' 



. Cii-Cl 

)0=Cu,0; I 

'^ Cu-Cl 



=Cu,Cl- ; 



' compounds. 



What is cupric hydrate, and how derived T 

A greenish-blue precipitate' rcsultiDg when a solution of a 
copper salt is treated with sodium or potassium hydrate. Cu 
(Oil).,. It readily changes into black cupric oxide when heated. 
Cu(OH),=CuO+Il50. 

What is cupric oxide ? 

A blaj.'k nmorphons powder CiiO. formin;! when CufOII), is 
heated as above, also by oxidation of copper turnings in the 



air. By heating it reduces carbon ctmipomidB fonniiif,' ciirbon 
dioxide and water of tlicm. It diHHolvt's in the nlkuUno hy- 
drates with a dark blue color, directly witli NH.DU. and in tlio 
presence of orgnnic subBlances witli KOII or NiiOlI, In llio 
preaeoce of glucose it is reduced at tlie boiling [loinl to t'u,U, 

Wbat li ouprona oxide T 

A bright and crystalline powder Cu,0, forming when a solu- 
tion of CuO in NaOII or KOII is boiled in the iireseiicc of grape 
sugar. 
Which are two chloride* of copper T 

Cupric chloride OuCl, iind cnprotis chloride Cn.CI,. TIici lallcr 
dissolved in Nil, 110 haw the property of ahaofliiiig carbon nion- 
oxide, and is used for the aaalyuis of that gas. 
What predpltate does HjB yield with copper aolntional 

A brownisb-black precipitate of copper sulphide CuS. 

Seidibe the salphoric add oompcund of copper. 

Copper sulphate or sulphate of copper, also blue vitriol or hlua- 
Btone CuSO, -|- HAn, \n formed hy the action uf strong 11^), on 
copper. It is a blue cryslalline efflorescent wiH, giving off Hh 
water of crystallization on heating, and appears then as a white 
powder. C'uSO, is au emetic, principally used lir phosphorus 
poisoning. 

What compound results when a solution of Cu&O, is treated 
with NH.OH ? 
A grccnisb-white precipitate is at first thrown down, which 
dissolves in an excesBof the NH.OII with a deep-blue color. This 
solution isknownaBthcsnliitionofnmmoniO'Bulphate of copper, 
and a dry salt of that name Is also officiniil. 

What u copper nitrate T 

Cupric nitrate Cu(NO,,), ; a crystalline salt, of liark-bluu color, 
readily soluble in alcohol and water, and dceoniposcd by heat 
into cupric oxide. 

Detcribe the oomponnds of copper with araenio. 

Copper araenite Cu(AsO,)„ also called Scheelc's green, is a 
bright-green powder, precipitated by treating cupper solulioos 
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with sodium or poUtssium nrsenite. Schweinfurth or Paris 
greea is an insoluble green crjstaltine powder, representiog & 
mixture of acetate and arseoite of copper ; both of these com- 
pounds are estremely poisonous, and the latter especially is 
used extensively for destroying insects on plants (potato bugs, 
etc.). 

Which is the principal carbonate of copper? 

The. greenish-blue precipitate r^uMing when a solution of cop- 
per is treated with an alkaline caflionatc ; itis a hasic carbonate 
of copper, CuC03Cu(0H)„ also occurring in nature as malachite 
of a beautiful green color. 

What are the two acetates of copper? 

Cupric acetate or diacctate Cu(C,HjO,)5 + Aq ; large bluish- 
green crystals, and acetate of cfipper, cupri subacetas U. 8., 
also called verdigris or eerugo, consisting of a mixture of three 
different basic acetates of copper, which occur in masses of pale- 
green or bluish color. 

What are the poisonous properties of copper ? 

Pure co])per is non-poisonous, but the commercial variety is 
rarely free fi-ora arsenic. Pure copper should not stiiin if boiled 
in HCl; copper vessels are often soldered with Pb nnd So, and 
these may prove poisonous. Food decaying in copper vessels 
often generates poisonous ptomaines. Copper is probably dis- 
solved by food from all copper vessels, but this is so little that it 
does no harm, but if the vessels corrode, and the food takes up 
the compounds, poisonous sjuipLoms may arise. 

What are the aymptoms of poiBoning by copper compounds? 

Vomiting and metallic taste of vomit ; color, reseniblioK that 
of bilious vomit, greenish ; turning blue on addition of HN,0T1 ; 
purging, tenesmus, colic pains, suppression of urine, and jaun- 

What are the antidotes for acute copper poisoning? 
Iron by hydrogen, eggs, and demulcents. 

Describe the symptoms of chronic copper poisoning. 

Tiiese are frequently met with in malachite and copper 
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workers ; they exhibit a green line on the gums, laBaitude, de- 
bility, teiiesmiia, and diarrlnea. 

WMob articleB of food may give rise to copper poisoning^ 

Pickles, peas, and fatring-beans are someUnies colored with 
copper salts. Dentist's gold mised with it iliay cause it, also 
spoiled Hour corrected with Cu compounds, and jelliee, sweet- 
meats, preserves, and fats left staiiding in copper vessels. 

How may copper oompannds be recognized 1 

Metallic iron, such as needles nr knives, dipped into articles 
containing topper eotujiounds, bepnme covered with metallic cop- 
per ; H5S gives with Cu solutions black precipitate, also ammo- 
nium sulphydrate, NII.OII in escess strikes a deep blue color, 
and potassium ferrocyanide a brown precipitate. 

Mercury. 
Wliat are mercnry and its properties ? 

A bright nielallic liquid Hg, a. w. 200, sp. gr. 13.6 ; volatile 
at all temperatures ; boils at 3(i(P C. ; forms nlloy» with ahnost 
all metals ; remaina imallered in the air, but osidizes at or near 
its boiling-point. 
What two olassea of oompoundB doei Hg form? 

Likecopperitforms"ous''and"ic"compouuds, beingdivalent 
in the "ic" and monovalent in the "ous" compounds, the mole- 
cules of tlie latter however seem to be regarded as double for- 



Lulas. Thus : Hg -■ 



Hg, 

xide, I )0 n 

Hg'' 



.0 mercuric oxide, | )0 mercurous oxide. 



Is Hg as metal poiBooouB, and to what do its galenical prepara- 
tions owe their activity ? 
In its metallic stjite it may be said to be non-poisonous, im- 
mense quantities having been ingested without disadvantage, 
and its preparations are more active on account of the mercurous 
oside being present in them. 

Which are the officinal preparations of metallic mercury? 

Hydrarg. cum creta 38 per cent. ; massa hydrarg., blue mass, 
33 per cent, ; unguent, hydrarg,, blue ointment, 45 pec cent. 
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What is the difference in aotion of the "om' 
poaudBOf S.g.t 

The "ous" compounds ar 
pounds are violuutand pohoDous. 

Vhioh are the two oxides of mercnrj ! 

The mercurous or black oxide, HgjO, and the 
also binoxlde, HgO. 

What are the properties of mer cnroiis oxide, and how fanned f 

It is a brownish-black powder, ijradiiaUy changing to HgU and 
Ug. It forms when a mercurous uiLrale or tbloridc is treated 
with KOU or NaOH. It also forms when mercurouB chloride 
[calomel) is treated with lime-water, Ca(OHj„ and tbon formB the 
lotio nigra. 

Whioh are the two kinds of meronric oxide, and how formed T 

IlgO occurs eitlier in a crystalline or aniDrphous state ; the for- 
mer being the so-called red precipitate or liyilrargyri osidura m- 
brum ; the latter tlie yellow oxide, also called hydrargyri oxidum 
flavuni', they are chemically identical, the red oxido being ob- 
tained by calcination of the mercuric nitrate ; the latter by pre- 
cipitating the raercuric chloride with KOII or 2faOH, or also 
with Ca(OH)„ when it forms the lotio flava. 

Which are the two chlorides of mercury? 

Mercurous chloride or mild chloride of mercury, also calomel, 
IlgjCl,, and mercuric chloride, or corrosive sublimate UgClj, 

What are the properties of mercnroos chloride? 

Calomel, as ordinarily met with, is a white amorphous powder, 
which sublimes without fusing, insoluble in water and alcohol ; 
it is partly decomposed by the action of light into HgCL, and Hg ; 
alkaline hydrates and carbonates decompose it into mercurous 
oxide ; with NH,OH it gives a black precipitate ; it is not poi- 
sonous when pure and exhibited in ordinary doses, and may be 
given even in large doses with impunity ; together with HCl or. 
gastric juice or nitro-hydrochloric acid it may be converted into 
HgCV 
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Oive some of the reactions illustratmg the incompatibilitua of 
calomel. 




/ Hg,CI, = Hg + HgCl, ; Hg,01, + CI, = 2HgCl, ; 

■ . Hg,Cl, + -21 -.HgCl, + Hgl, ; Hg,Cl, + 2KT - 2KC1 + Hg,I,. 

( HgjCl, with the hydrates or carbonates of K or Ha react as I 

( follows:— 

Hg,Cl, + NajCOj = Ilg.O + CO, + 2NaCl ; 

^ Hg,0 splits up into HgO + Hg. 

How can the varying effects of calomel be explained? 

By the iliHerent reactions of the substances it tueeta with ic the 
course of digestion, 

That are the properties of mercnrio chloride ! 

Corrosive sublimate is a. crystalline compound, occurring in 
rectangular otlahcdra, crystallizing from water in fine rhombic 
priams ; soluble in 15 parts water at ordinary temperature, sp. 
gr. 5.4, fuses at 288° C, and boils at 30tPC. Alcohol dissolves 
about 30 per cent, of its weight, and ether 35 per cent, at ordi- 
nary temperature. It gives a white precipitate with NH,OH ; 
with albumen it forms a white precipitate, soluble in an excess 
of albumen and alkaline chlorides ; it proves in this manner a 
corrosive poison, and is used principally as an antiseptic, wbich 
property it exhibits even in solutions of 1 to 40,000. 

What it the precipitate of NH.OH with HgCl,! 

White precipitate or nmiuoniated mercury, also mercur-am- 
monium chloride, NHjHgCl, used in the ungueutum hydrargyri 
ammoniati containing 10 per cent, of the NH^gCl. 

Whi^ are the two iodides of mercury ? 

Mercurous iodide, also green or protoiodida of mercury Hgjij, 
a' greenish -ye How amorphous powder insoluble in water and 
alcohol, and mercuric iodide or hiniodide, also red iodide of 
mercury, Hgl,, a bright red precipitate resulting when a mercuric 
salt is treated, without excess, hy potassium iodide ; it dissolves 
readily in a solution of KI forming iodohydrargymte of potaa- 
Btum ; this is used in the mixed treatment of syphilis, also as an 
antiseptic and as a local irritant. 



I 



Wliat Ib cyanide of mercary ? 

Hydrargyri cyanidiim U. S., Tig (CN)„acrystalUQecoLiipounrt, 
soluble, in water and alcohol and very poiBonoiis. 

WMch are the sulphides of mercury ? 

Merunroua sulphide ng,S formed by the action of H,S on mer- 
curouB compounds, asd mercuric sulphide occurringin nature as 
ciuDabar or vc-rmiliou Hg8. It is also obtained liy heating the 
black sulphide precipitated from mercuric salts by Hfi. 

Describe the two sulphates of mercury. 

MerciirouB sulphate HgjSO,, a crystalline precipitate used in 
the nianufacture of calomel, and mercuric sulphate HgSO,, a 
white crystalline mass used in the manufacture of corrosive sub- 
limate ; subsuiphate of mercury or turpeth miuera!, a yellow in- 
soluble basic salt ; IIgSO,2HgO, used as an emetic in gi-onp. 

Which are the principal nitrates of mercury 1 

Mercurous nitrate, ng,(NO,)„ a crjfitalline compounil Formed 
by the action of HNO, with Hg in excess ; and mercuric nitrate, 
Hg(N05)„ formed by the action of HKO, in excess upon Hg ; 
the solution of this latter is contained in the liquor hydrargyri 
nitratis or acid nitrate of mercury, and also in the ungnentum 
hydrargyri uitratis or citrine ointment. 

Give the toxic doses, medical lue, and poisonoiu properties of 
HgCU 

The minimum fatal dose is about 3 grains, but recovery has 
taken pbice even after aO grains; it may prove fatal in from a half 
honr to two weeks. It is largely used as an antiseptic, alterative, 
and parasiticide, also locally to remove freckles, etc. ; in poisonous 
doses it acts as a corrosive, causing great pain in throat, bloody 
stools, slowing of pulse, tympani, bloody and raucous vomit, great 
thirst, suppression of urine, and collapse. 

What is the antidote for acute poisoning by HgCli? 

Eggs (1 egg can neutralize 4 grains!, flour paste, mixture of 
iron filings and gold dust by galvanic action. 
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How can chronic poisoning by Hg be produced, and what are 
the symptoms c^ it ! 

By the vapors of Hg in looking-glaBa factories, by long con- 
tinued meditation witli mercury compounds ; producing saliva- 
tion, tremor, debility, aniumia and fetid breadth, reddened and 
inflamed gams and ulceration thereof. 

How can theptyalismof Hg be distiiiguished&om that of other 
poisons T 

It gives rise to redness and indamed gums which the others 
do not, and, besides, the Hg can lie demonstrated in the saliva. 

What is the treatment for chronic mercnrialism i 

Potassium iodide cautiously administered, also tonics, liberal 
diet, etc. 

What are the different analytical reactions between mercnrona 
and merenric chlorides? 
Morciirous give's a black precipitate with II,S, turns black 
with Ca(OU), forming Ug.O, KOH turns it black, abo NH.OH ; 
with KI greenish -yellow precipitate of Hg,I,. Mercuric chloride 
gives with II,S, slowly introduced, a whitish precipitate at first, 
turning dark and reddish-brown when heated ; with Ca{OH), 
a yellow precipitate ; with KOH a yellow precipitate ; with HH, 
OH a white precipitate ; with KI a yellowiah-red pi-ecipitate, 
soluble in excess of KI. 

Which are the parts to he tested in suspected Hg poisoning, and 

how are they to he treated? 
The saliva atiil urine are to be tested by Beinech's test, the 
copper slips of which, on heating, deposit microscopical globules 
of Hgon reduction tube. OoDtentsof stomach and vomit should 
be boiled with HCI, the result mixed with alcohol and the evapo- 
rated residue to be treated with etber, the residue of which is 
then tested by Reinsch'a test, and the resulting globules of mer- 
cury in the reduction tube heated with a small crystal of iodine 
when bright red Hgl, will form. 
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Silver, 

What is silver and its properties T 

A white brilliant metal, Ag, n. w. 10, sp. gr. 10.5. It is 
eoft, and ductile, fuses at 954° C, it cIocb not combine with O 
directly but with the halogens; esjroaed to air contaiaing HS, 
it turns black ; it dissolves in HNO^ and II.,SO, to form salts ; it 
forms alldya with many metals, notably copper, which is of great 
hardness. 

How many oxides does silver form, and which is the principal 
one? 

It forms three oxides of which the monoxide Ag,0 is the 
principal one. It is prepared by precipitating silver nitrate 
solutions with KOH or B"aOH, as a dark brown amorphous 
powder soluble in NH,OH, with which it forme a highly ex- 
plosive compound— fulminating silver. 
What is silver chloride t 

AgCl, a white curdy precipitate forming when a chloride or 
hydrochloric acid is added to a silver solution ; exposed to light 
it turns dark and is readily soluble in !NII,OH. 

What is the principal salt of silver in nse in medicine T 

Silver nitrate, AgNOj, cryatallizing in colorless right rhombic 
plates, soluble in equal parts of water ; it turns black when con- 
taminated with orgauic matter, fuses readily, and can he cast in 
moulds, the cylinders or sticks resulting are termed lunar caustic, 
and are used as an application to ulcers and wounds. 
What is the precipitate resalting from the action of HiS oa 
Bolntions of silver 1 

Ag;S, ft black amorphous powder, insoluble in NH,OH. 

What is the poisonous action of AglTOj and antidote? 

When swallowed it acts principally as a corrosive poison; 
when compounds of silver are taken internally for some time 
blue indelible coloration of the skin is apt to take place. When 
poisonous doses of AfjNO^ are taken sodium cliloride and raw 
e^gs should be freely and promptly administered. 
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How are componnda of silver recognized T 

HCl or soluble chloridea f^ive with thiiir BulutionB a, white curdy 
precipitate insoluble in HSOj, soluble in NH.OH ; KOH and 
NftOH give brownish precipitates insoluble in excess, soluble in 
NH,OH. Ammonium hydrate, brownish precipitate soluble in 
!esB. Hydrogen sulphide or NH,HS gives black precipitates. 



Alumininm Group, 

Of which metals does this group consiat 1 
Aluminium, indium, gsilliuui. 

Wliat are the characteristics of the metals of this group 1 

They are Irivalents, form oxides which are weak bases, and 
their sulphates nnite with those of the alkali metals to form 
double salts kuown as alums. 



Alutuiniuin. 

What is alumininm ? 

A silver-white metal, Al, a. w. 27, very light, sp. gr. 2.68, very 
ductile ; it does not tarnish in the air ; is not acted on by 
HNOj and by II^SO. only on boiling, but is readily soluble in 
HCl, and in KOH and NaOH giving off H ; it ia used largely as 
an alloy with copper, termed aluminium bronze. 

Where and how does Ednminium occnr in nature T 

Its compounds are widely distributed in nature, the oxide crys- 
tallizing as ruby, sapphire, corunduiu, and as emery. Most 
commonly it is found as silicate in clay, feldspar, nmd, and 
cryolite. 

What is the normal hydrate, and what the oxide of aluminium f 

The normal hydrate Al(OH), is the amorphous gelatinous pre- 
cipitate resulting when the solution of an aluminium salt is 
predpttated with ammonium hydrate or carbonate. By oalcin- 

; this, aluminium oxide, alumina, AljOj, is obtained ; this is a 
white amorphous, odorless, tasteless powder, only slightly acted 
on by adds and alkalies. 
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What are almns? 

The double sulphates of aluminium and an alkali metal +12 
Aq. 

What other compounds besides these are termed alatDBt 

The double sulphsitL-s of chromium, iron, or manganese, and 
an alkali metal +13Aq. 

WMch is the alnm of the Pharmacopceia ? 

Potasaiuna alum AlK(SO,),+l"2Aq, crystallizing from water 
in large transparent octahedra, soluble in 8 parts of water, with 
acid reaction and sweetish styptic taste ; it loaes its water of 
crystallization on calcining and is then called burnt alum. 

What alum was formerly in nae, and officinale 

Ammonium alum ALNII,(S0,).j+12Aq, 

Name some of the other so-called alums and give their formnlas. 

Potassium iron alum FeK(S0,),+12Aq, 
Ammonio chromium alum CrNH,(S0,),+12Aq, 
Sodium manganese alum MnN'a(S0,),+12Aq. 

How may the compoonda of alnmiainm be recognized 1 

White gelatinous precipitate with KOH or NaOH, soluble in 
excess ; NH, also causes a similar precipitate but it is not solu- 
ble in excess of reagent ; alkaline carbonates precipitate the 
hydrate with escape of CO,. 



Iron Group. 

Of wltich metals does this gronp consistl 
Manganese, iron, cobalt, and nickel. 

Manganese. 

What are tbe three series of compounds formed by manganese, 

and what is its valences in them 'i 
Mangnnous compounds in which it is a divalent ; manganic 
compounds in which it is tetravalent ; manganic acid derivatives 
in which it is hexavalent. 
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Which is the principal oxide of manganese^ 

Manganese dioxiilu or peroxide, also teniied black oxide of 
mangauese MnO„ fuund in crystalline black niassee ; it is ile- 
coniposej by hot HCl liberating Ci, and by H^SO, libei-ating O, 
furiuin^ niitn^^nons sulphate, a rose-colored crystalline salt ■ 
MnSU.. 

What is potaMinm permang^anate ? 

A durk-red ei-jstalline comijound KMnO,, soluble in 12 pnrts ' 
of water, with a beautiful, deep-purple color, readily decouposed 
by organic matter, to whiuh it gives oil" oxygen, thereby destroy- 
ing it, reudcriug it a powerful disiufectant. 

When manganese compounds are treated with anmioniiim suI- 
phydrate what results? 
A flesh-colored precipitate of mangnnous sulphide MnS. 
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What is iron 1 

Iron, ferrum, Fe, a. w. 56, is, when pure, a metal of a !3Ta3'i8h- 
white rolor, sp. gr. 7.78; in moist air it is gradually covered 
with iron ruel, ferric hydrate ; by hunting in the air il is coated 
with ferrous- ferric oxide Fe ,0, ; at red heat it deeompoaea water, 
liberating H ; 11 unitea with the halogens and also aulphur, 
and dissolves in HCl and H^SO, to form ferrous compounds while 
liberating II ; it forms two elnases of compounds, the ferrous and 
ferric ; in the former it is divalent and nioaatomic, and diatomic 
and tetravalcnt in the latter; while si ill a higher oxide corre- 
sponds to the manganic acid derivatives and its hexavalcnt. 

What different varieties of iron are there f 

Three dilfenmt vnrieties, owing to the amount of carbon con- 
tained in it. Thns cflfit-iroii, containing 3 to C per cent. C, is 
very hard and brittle ; steel 0.8 to 1.6 per cent. C, and wrought- 
iron, which has only about 0.2 to 0.6 per cent. C, is quite tluctile. 

What form of metallic iron is officinal, and how is it prepared? 
The ferrum reductum, or iron by hydrogen, also Quevenue's 
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iron ; il is pivparrf bj passing a cnrrent of hydrogen oyer ft 
oxide at red beat, when the Fe^.O, is reduced to Fe. 
Fe,0, + 3H, = 2Fe + 3H,0. 

Vbtt a fkjren and v^BtfHTkbydnte, and how fanned T ' 

Pe<011\ is fonn«d when a ferrous compoond ts treated with 
an alkaline hTdnUe, FeSo. + iSH.OB = Fe(OU), + (X H,), SO, ; 
It is a whilisb-^reea pm:ipiUl«, ta[Hdljr rhanging to muddy- 
green and i^ddisb-tirovn. Feme hrdrate Fe,(OH), results when 
a frrtic compound is treated with an alkaline hydrate, FejCI,+ 
6XH.OlI = Fe^OH\, + 6SH.a: a radish-brown predpitate, 
which gradualh- rtuut^M to fonaoxyhyJrale Fe,0(OH),. 

By wkftt *—"**■ «a tta wmmatuae aad dwtnmy diaracter 
of rMpaetmdy tmwm hjfcili mai ferric hjdnte be 

OH OH 
BO-F^— <« HO— re— Fe— i 



• «f ^ •jMBias if teiie tg*al^ ni te 






Fmi o^dHu ^ydntwa U. S., ^dnled oxUe- oT inn, alav 
hjdnted anqutoside of iitML, priBcipallf «Bc4 «s aa aatidate Iv 
pobmringhy arseoic, aJbo is th« HaaafectiHeif fiat^aed uon. 

Ht» ia fctrie hjAiti fwpmj Ut t aa i» ai 

Ptei-ipitate Karic vUoride < ' ' 
XU.OH : wfMrato 
with water BjrtaaP'ani—nwiaaJqr ha* jBaypeawJ^aaJUwa^- 
BuniBter ia Mlth>p<ionB>h. As it dangw to Ifca uatct t^i^ 
drate m KaihliBg. it Aooid atw^Ts b« pcqand Inah ^ BoeiaL 

■r irtat ^aeeK ia Oa aitiirtt te arMBia «a MMr Ml am 

By pccctpijatiDg the fccric cblonde oc snlpbiito ao hrt ioo t wttk 
: Fe^SOj.+5JIgO-i-3H.O=3iIg60.+ r<mOH]fc; tUs 





How may this be kept on hand for use in emergencies? 

The ferric solution and ttie mngneeia in different bottles, as 
follows :— 

R. Liq. ferri terauIphatiB, f^ij; 

Aqute, fjvi. 
M. 8. A. 
B. MagucBiee, gi. ct ; 

Aquie, f^viij. 
M. S. B. 
Keep A and B se]mrate until needed, when they are simply 
mixed to be ready for uae. 

lUnstrate the reaction by which Fei(0H},act8 as an antidote for 
arsenic. 
2(Fe,(0H)B )+ AsA = Fe,-2 AbO. + 5HjO + Fe[OH), ; 
i. «., the ferric hydrate changes the arsenic into the inert ferrous 
arsenate. 
What is dialyzed iron f 

Ferric hydrate dissolved in a solution of ferric chloride to witu- 
tation, and deprived of free acid and crystalloids hy (halysis. 

What ii the value of dialyzed iron medicinally and aa an anti- 
dote for arsenic ? 

It is not now considered as of much value, if of any, therapeu- 
tically, hut is claimed as a good antidote for arsenic. 
What ia dialysis 1 

The process of separating crjBtalloids and colloids by osmosis 
through a colloid septum, such as animal membranes or parch- 
ment paper. 

Define the meaning of diffasate, dialysate, crystalloidB, and col- 
loids. 

A dilTuBiile is the siihstnnee capable of passing through the 
dinlyKing membrane ; a dialysatc that which in the same process 
does not pass through ; crystalloids are bodies capable of asaum- 
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ing regular or crystalline form, and coiloida such ) 
only irregulai' or globular form. 

Vbich are the principal oxides of iron ? 

FerniuB oxide t'M ; Ferric oside Fe^O,, the colgothar or 
caput mortuum, rtsiilue iu the manulaiiture of Nordliausen sul- 
phuric SM<\ from ferrous sulphate ; ferrouB-fcrric oxide or mag- 
netic oxide of iron Fe,0,. 

Sescribe the two chloridea of iron. 

Ferrous chloride FeCl,, a green deliquescent crystaUine com- 
pound, formiug by the action of HCl on metallic iron ; feme 
chloride, also termed sesquichloride or perfliloride of iron Fe.CI, 
-i-6Aq, remaining on evaporation of the solution in yellow crys- 
talliae masses, soluble io water, alcohol, and ether. 

What ia the officinal solution and tincture of ferrio chloride? 

Liquor ferri chloridi U. S. is a solution contaiaing 31.8 per 
cent. Fe,CI, ; prepared by dissolving Fe in an excess of HCl, 
adding HNO, while boiling, when Fe,Cl, ia formed ; 35 parts of 
this witli 65 parts of alcohol make the tinctura ferri chloridi 
U. S. 
What is ferrons bromide, and what is its officinal preparation ? 

FeBr,, a yellowish-green crystalline coni|"mnd, entering the 
Byrupua ferri broniidi U. S. which contains 10 per cent, of it. 

What is ferronH iodide, and its officinal preparations ? 

Felj, prepared by the action of iodine on iron in excess. It 
enters the synipus ferri iodidi U. S. to the extent of 10 per cent. ; 
ptlulte ferri iodidi containing 1 gniin each of Fel.„ with an ex- 
cess of reduced iron. 

What is ferrons sulphide, how prepared, and for what used? 

A brownish-bl;\ck mnss, ferri sulphurctura U. S. ; FeS is 
formed by fusing sulphur and iron filings in a red-hot crucible ; 
it is used to prepnrc hydrogen sulphide, q. v. 

Bescribe the ferri sulphas U, S. 

It is ferrous sulphate, also termed copperas, or green vitriol 
FeSo,-|-?Aq; a green crystalline salt, somewhat efSorescent ; 
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Insea Its water of crystalli/ntton on heating, and then forms (i 
whitp powder, known as dried aulpliate of iron, or ftrri Kulphao 
eXKieuatuH. 

Which are the principal ferric inlphateB 'i 

The nominl sulplmtu Fe,(.S(),)„ '28.7 per cent, in tlic liquor 
ferri tersulpliatis U. 8,, and the bRsic ferric eulpliate Pe,0[SO,),. 
43.7 per cent, of which ie contained in the iiquor ferri subsul- 
phatie tT. S., Monsell'a nolution. Botli of llic officinal solutions 
are reddish-brown. 
What i» liquor ferri nitratis U. 8. ! 

A solution containing about per cent, of tlie ferric nilratfl 
Fe,(NO,)„. 

What ii ferrouB phosphate, and what the ferri phoephas TJ. S. 1 

Ferrous plioHphatd Fe,(PO,), reuniting wlien ferrouB nutpliate 
is precipitated with di-sodiurap!iaspiiate; it is a powder, white at 
first, but rapidly turning blue. The ferri phosphae U. S, is a 
Bodio-fcrric-citro-phoapliate, in thin bright green scales. 
Which carbonate of iron is nsed in medicine, and in what 
form? 

The furrous carbonate FeCO, resulting from the deconipcwilion 
of ferrouB sulphate with an alkaline carbonate ; it is a whitlsli- 
grc«n precipitate turning brown owing to the formation of ferric 
hydrate, wliicii is prevented by the addition of sugar. Tlie 
officinal preiHiratioris are ferri carbonas saccharatus, a grayish- 
green powder, miiBsa furri carbonatlH or Valett's mass, contain- 
ing al)ont 42 per cent. FeCOj. 

What ia Frunian blae t 

Ferric ferrocyanide ; ferri ferrocyanidum TJ. S., (re,),(FeCj 
X,),-f 18Aq, a dark blue precipitate resulting from potassium 
ferrocyanide and a ferric salt. 

How can the oomponnds of iron be recognized 1 

Ferrous of wliitc or greenish color ; iilknline hydrates, greenish- 
whito prceipitntea ; ammonium snlpbydratc, black precipitate 
soluble in acido ', pulasKiuni ferrocyanide, greenisli-wiiite precipi- 
tate ; potassium ferri cyanide, blue precipitate (Tumbull's blue]. 



Ferric iire of yellow or brown color ; alkaline hvdrales, he&Tj 
brown precipitate ; ammonium sulphydrate, Uack precipitate 
(Nirntt u Id feucps) ; potaMJum ferrocyanidc, dark blue precipi- 
Into (Prussian blue) ; potassium sulpboycanide, dark red color ; 
taniilii, blue-l)Iack prci^ipitate (the ferric salt^ are for this reason 
llicomimtible witti vc|jetable astringeata). 

Nickel. 

Whst I* nickel 1 

A ullvcry. white metal Ni, a. w. 5S.6, of great lustre and very 
loiiiutloiiN, fip. nr. ii.l, it does not tarnish in the air ; it ib used 
liti'ifi-'ly In iiJIoyit, and as a coating for steel and iron instruments to 
pri'vi'iiltJicjii fmni rusting; it takes on a liigh polish wlien so used. 

Which compound of nickel ii nsed §ometime8 in medicine f 

Tim nldtiilouB bromide, NiIir,+3Aq, which is oflen made 
Into a, syrup of beautiful dark green color. 

Chromium Group. 

Which ii the member of this group of interest in medicine ? 

I'lirouiiuin, V.f, a. w, W.4, forming two series of compound 
dlmiuioiis, and chromic, also ohromic acid derivatives ; it forms 
ft diiublo Kulpliato with the alkali metals, termed chromium 
Ilium, g. <'. 

Wliat ue the prlnoiptl oxides of ohrominm * 

(Jbri'inli'iixliK't'r/t,, a giTonamorplioHs powder, and chromium 
trliKldii V.r^)„ op ebr.imir iK'id anhydride. 

Whftt htt llie propertleB of ohromic acid anhydride ? 

I'hi'iiinlnut t.rloxldi\ nlsi> lonncd erroneously chromic acid, 
miiil.iUUi'n In IdUii ri'd rlinniliii' uoeillcs or prisms, is very de- 
ll Hii''"i'''" I mill siihilili' ill wilier; it is a powerful oxidizing 
it^i'iil, di'siMVlnK oriiitnic miKtrr. 

**" ' the potuiium wit oorreipondinff to chromic acid* 

1 elir«innti>, also UTini'd in-ulral or yellow potassium 
IW„ iwhI m an Indicator iu the determination of 
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What ii potuginm dlohromate ? 

Bichroiuate of potassium or acid potassium chromate, also 
termed rod potaaaiuni chromate, K,Cr,0„ corresponding to a 
Don-isolftted HCid of the formula H^CriO;, analogous in its com- 
posilion to fuming sulphuric acid {II,S,0,), largely employed 
in battery fluid, q, v. 

What is the action of the chromates on the economy 1 

They are irritant and corrosive poisons ; K^CrO, is sometimes 
used in the treatment of syphilis. The cliromates act also as 
local irritants, producing in workmen engaged with Ihtm 
chronic ulcers and ozcena resembling those of arsenic; they 
often aggravate syphilitic sores. 

What IB the treatment for, and the analytical characters of the 
chromatest 

Eeraoval of cause, potassium iodide ; they give no precipitate 
with H^ but a green precipitate with NH,H8 ; with lead salts 
they produce yellow lead chromate. 

Uranium. 

Symb. r, a. w. 240. 

What are the principal salts of nraninm need in medioine ? 

Uranium nitrate or uranyl nitrate, tTO,(KOi,)„ large green is.li- 
yellow prisms used sometimes in the treatment of diabetes mel- 
litus. Uranium acetate UrO/CjHjO,), used for the liiration of 
phosphoric acid. 



Tin Group. 

What is the most important metat of this group? 

Tin, stannum, Sn, a. w. 117.8, a silvery-white metal, sp. gr. 
7.3, of crystalline structure, soft and ductile, fusing at 228'^ C, 
and distilling at white heat. It does not oxidize on exposure, 
forms a number of useful and interesting alloys, and two series 
of compounds, stannous and stannic ; it is a dyad in the former 
and a tetrad in the latter. 



Which are the oxides of Sn 1 

StAunous oxide, SnU, a brownish -black powder which burns, 
when huated ia the air, to etannic oxide ; putty powder, SuO,, 
n white amorphous powder, iDsoluble nud infusible, but yieldiug 
BtannatcB when fused with the hydrates of potassium or sodium. 

What 18 atannont ohIorideT 

A crystalline compound, SnCI,3+Aq, resulting from the action 
of IICI <i[i metallic tin. It is used tis mordant in dyeing, under 
the name of tin salt, and as a reducing agent. 

What ii stannic chloride T 

A colorless liquid, ^n01„ fuming in the air, sp. gr. 2.2", boil- 
ing at lU'C. 

What predpit&tes result reapectiTely firom stannous and stannic 
ocmpounds with H^ ? 
SlAunoua give brown stanuous Bulpbide, SdS« Stannic gire 
yellow slnnaic sulphide, SnS_ 

Is tin poisonous and bow do ita •olahle ooBpoondf MtT Anti- 
dotes 1 
M>-l;iltic lin is non-iKiiscnous but its sohiUe componnds are 
irritant i>oiious. Antidotes: atnmoninni eaihooat«, milk, and 

How may itannoiu and stannic coi^Niuids be leeofundt 

StanntHvs gtvie br»wn prwipitate vtth H^: with mercoric 
chkvid<e' gn\ t>Rs:ii^tatP ot Hg: with goU cUocide a pwpic 
piv(-ipjlftt«. Stannk giv« yvUow prrcipitMe with H^ ; with 
KV>1I w N«f.>n whti« precipitate sohgMe ia exietes^ ako vitt 
awtaioaiuM hydrate or cavbaaMe, sligk^f lahsMi ia excoH. 



Plwiiitfc Oiwfk 

Vtol ia tka itiat^ mmAu of t3m fnqt aid i 

ahMU it natlT Moaf ta? 

itiiith. It sbMiU be >.-te«ifd wUb the i ' 
tl vkw* fKH fecai a hy<irajp;a voaipouad Ska te « 





CHEMISTRT. 



143 



1 



Wliftt is bismuth ? 

A reddish-white metal, Bi, a, w. 207, ep. gr. 0.9, cryslaUice, 
tmiag at 261° C, nad diatilliug at while heat. Like uiemberB 
of the nitrogen group it forms two osidee Bi^O, mid Bi,<)„aiidiB 
th(^^efo^Q triad and pentad ; it is rendily acted on liy UNO,,, and 
its »io1iib1e Baits are converted by wiiler ititu insoluble basie nails. 

Which are its principal halogen oomponnds 1 

Bisniiith chloridp, BiCi,, forrain;.' witii water a white crystalline 
precipitate of biamiitli oxychioride, BiOCi ; biitmuth brnmido, 
BiBr^i and Bil, are analogous conijmunds ; lilHiiinth Rnbiodide, 
BiOI, ia a rod amorplioua powder uwed m a surgical dressing. 

What reiQlta if soluble oomponnds or salts of Bi are dilnted 
with water t 
Oxy (compounds or iixysalts rcHult containing the group (BiO)' 
which It) by Bonic rcj^iirded as a radical and termed hiamuthyl. 

Which it the priDoipal oxide of bismuth 1 

The trioxide, 31,0,,, formed by the oxidation of metallic bis- 
muth by Ininiiti!' it in air. 

What Teonlts if an ozysalt of bismuth is treated with KOH or 
NaOH? 

A niotabydmte, niO(OH), in formed. 

What changes does BiOIOHl undergo on boiling t 

It changes to biBmutb trioxide, Bi,0,. 

2BiO(OH)=BiA+H,0. 

Which test depends on this? 

The nlliaiirie bismuth or Boettger'a test for glucose ; it de- 
IH'uds on forming first a bismuth nietahydrate, BiONOj+KOH 
= BiO(OH)+KNO„ the BiO(OH) becoming Bi,Oj in turn, which 
h deoxidized by glucose and metallic bismuth resulta. 

How is Boettger'a test for glucose performedl 

Put in a test tube cfjual volumes of suspected urine and KOH 
with a pinch of bismuth subnitmte ; on boiling, if glucose is 
present, tlie wliite powder tuvns gray, brown, or black from re- 
duction to metallic bismuth. 



144 KK&iCM'IALB OF MK&JCAL OHB>UT£T. 

Which aie tbe biladei of this tett, u>d luw dfltadodt 

Albuiuiu nud eulpluir c>i>ui|iuiutde in ttte mint hibj taiBe k 
bla<;li |>r-^i |>itate tjf biwmrth iriphide, BijE^ T»delectltaeiniBBke 
Uit t*r\. \i'iug» little UtbareeiatcadtiftketinBnlligKlciftlut 
blackt^uK, tli« t«at i> not kvtUaUe. 

Thich are the two biinuilh nitratei T 

JtJMiiulh uilnite. BifKO,),, a (.'rr^talJiiie s&U frarmed bribe 
avliun uf JINO, on bismuth. Biemulb sabnitnOe. BiOSO„ 
UMwIly uf VHryiiij^ and indefinite ccuiiposiljon, is a irbitc pme- 
der tiOUBldtiug <^ inkroscopical cr^rGlals formed bj pggcipimhig 
»i(KO,), witli water. 

What ii binaath generally oontantiiiated wi& T 

Willi araeuiu in ^i<:aU;r or les- jirciportion. 

Wfatt is biimath inbcarbonaa V. 8. T 
A wlilte iirtciidtili.', (BiO),C(J., fomaing when a soluble salt of 

liiHiiiutli in j)ri:i:i|)itatiHl by au nlkaliui: carbonate. 

Bow may Iriimuth compoaodB and salt* be reoognized T 

M'jIuliiiiiB glvu Jt wiiilt precipitate with alkaline bjdrales in- 
iMiJLitjii- ill exci-wi, turning jellow on boiling ; H,S. and ?iH,HS 
yive ljtaL-k pn-cipitalcB of Bi,t>, ; largely diluted with wst«t 
(KflulLOtiH |{ift> rinu lo precipitates of basic Raits soluble in HNO^ 



i4 



Platinum Group. 

Whioh are the mott notable membera of tbia gioup! 

((<fI<I niul pliUijiiini. 

Gold. 
WhatkiKotdT 

liolil, iiiinnn, All, A. w. ion. in a soil yellow metal, sp. gr. 
lti.;i'J, Ti'i-y durllU*. tni'ltn at WHiP C. to a greenish liquid ; Is 
Dot »cl»d on by (ixyRcn directly nor li_v the aeids, excepting 
B ihlorlo add ; U forms various alloys harder thaa the 
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VHuA are th« oUorides of gold! 

TtiQ auruus chiuride, AuCl ; nud the auric chloride, AuCl„ 
rosulLiiig oil solution of gold in nqaa r^a. The aoric chloride 
fonna double salts nith the nlkalluc chlorides, such as AuCl, 
KCI,AuCl,NaCl, AuCl,Nn.CI ; some of these are used medici- 
nally; AuCl, is used nBaprecipilniitfornlkaloids and ptomaines. 

Platinum. 

Wliat ia platinum T 

A metal, Pt, a. w. 134, of gmyish-whito color, sp, gr, 21,4, 
very tough, malleable, and ductile. It melts only at intense 
beat, and is insoluble in all acids excepting aqua regia ; it fonna 
plntincius find yilntinic derivatives. 

WUoli is the principal compoond of platinum T 

Platiuic cJiloride, PtCl,, obtained by dissolving platinum in 
aqua regla; it ia reddish-brown and very deliquescent, forms 
double chlorides with KCl nnd NH,01, which are crystalline and 
vcvy insoluble In vator ; on thii account PtCI^ is used as a re- 
agent to detect potassium hikI atnnioQium compounds, and also 
as n precipitant fbr alkaloids and ptomaiuos. 
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Hydrocarbons and Derivatives. 

Why was the chemistry of the carbon compounds formerly con- 
sidered separately as organic chemistry? 
Because it was thought that urgaaic furue played a material 
part in their develupmtut, and that the living organism alone 
was capable of producing tbem. 

Is this so, and is organic chemistry based upon different prin- 
ciples from that of the so-called inorganic bodies 1 
Xo, for many organic products have been synthetieally built 
up, and the chemical laws aopljing to other eleoiEUtH also apply 
to carbon, 

Which«omponnds of carbon are the mostnnmerouB? 

The compounds of carbon with hydrogen, termed hydrocar- 
bons, and their derivatives. 

What two clasaes may these he divided into ? 

Into the fiitty ;ind aromatic, according to the characters of 
their derivatives. 

How else may they be Bubdivided? 

Into saturated or paraffins, and into unsaturated hydro- 
carbons. 

What are satarated hydrocarbons? 

Hydrocarbons in which tlie affinities of the tetravalent carbon 
are singly satisded, and which cannot form compounds except 
by substitution. 

What are ansatarated hydrocarbons T 

Those resulting when saturated hydrocarbons lose some «f 
their hydrogens and the aftiiiities of these go to the earbon atoms 
of each other. They can form direct addition compounds with 
other atoms or radicals. 

How are hydroearhons grouped? 

Into homologous series, i. c , groups in which each member 
'increases over the other by CH^ ; if grouped so that they Increase 
b^Hgtbe series are called ieologoi 





How are homalof ona series characterized ? 

By algebraic formulas giving the relative proportion of the 
number of carbon atoms to those of hydrogen combined with 
them as follows : CuHso+2 in wliich u expresses the number of 
atoms of each ; thus if 2 were to stand for n, CoHan+s would 
beCalli, +2=C,Hfl. 

What ii the simplest saturated hydrocarbon, and its graphical 
fbrmula? 

E 

Methane CH,=H-C— H 



What is the carbon skeleton ? 

The graphical formula representing saturated hydrocarbons : 
H H H H H H 

H— C— H i H— C-C— H ; H-C-C-C—H. 
t II III 

H H H H H H 

CII. C,1I, C,He. 

How may satorated hydrocarbons also be r^arded t 

As hydrides of radicals, the latter haying one free alRiity with 
which they can combine with univalent atoms or radicals ; thus 
CH,=CHiH ; the radicals ending in"yl,"aH per example, 
methyl CII,. 
Which are the first six members of the methane series ? 

CJIan+l Cull2„+1 

CH, Methane radical Methyl CH,— 



C,H, Ethane 
C,H„ Propane or tritane 
C,H,o Butane or tetrane 
CJI„ Pentane 
C'„I{|. Ilexane 



Ethyl C,H,— 
Propyl C,H,— 
Butyl C,H,- 
Amyl C^„- 
HesylC.Hi,— 



What is methane ! 

Marsh-gaa, light, carburetted hydrogen or firedamp, is a light 
colorless, tastelese gas, sp. gr. 0.559,docs not support combustion, 



but buroB with a blue flame ; mixed with air and iguited it ex- 
plodes ; it generates from decaj'ing organic matter in swanipB, 
alfio iu mines aud TTom coal and petroleum deposits ; in mines it 
forme the firedamp ; it ie the principal ingredient in uatural gae ; 
it is also present iu coal gas ; pure methane ma; be prepared bj 
heating NaOlI and sodium a<:etate. 

KaC,H,0,+KaOH=NaiCO,+CH,. 

Hov is fire-damp detected in mines? 

By the use of a Davy's safety lamp, which consists of a lamp 
perfectly closed with wire gauze ; when the gas hums inside with 
blue flame fire-dauip is present. 

On vhat principle do they work t 

The gauze cools off the tiame, and by reducing its heat prevents 
itf' reaching the kindling point of the fire-damp. 

What is ethane T 

C,1I,, the second member of the methane group ; a colorleBS, 
odorless gas, which may be also considered as an ethyl hydride 

CA— H. ordhnethyl i_ 

How luj fltians to impindT 

llv ihd ncUviti ofBOiiium on mcmochlormethane. 
*."!! ,ei + aXft = C^ + 2SaO. 

In what nbitasM are i^y af the Id^ier mmben tf Ai 

m^thaito a«iei eantuBad f 

hi |H<n\>lfuni, whkfa is its»lf a ocanplex body, mmpmed «f 

luaii.i olbrr hTdr««rtKnBordiffareDtbcHling points aod deo^. 

WUek an MM of tke weltkBvn baiMt inklei frea palw 

IVBHt 

RUgnkints gatelin, bensui (pMndMni elbcx-^ ooal oil, lnln> 
Ottl^ cik, fttniuam, aad paialBa. 
V^iapenktuf 

> aad tuttrio- iwtial«m oOs. fanifiel NDfl 
; Hmt atv ktMvwv v*iienslT msvaBdinc,t»m»- 




What is paraffin ? 

A white sohd hj-rtroparbon, used in the manufacture of candles, 
also for coatinn; labels and Btopper^to prevent them from the 
action of cori'osive liuirls. 

Substitatiaii compounds of hydrocarboDH, what are they ? 

Ciinipoviuds formed by replacing one or itiore of the hydrogens 
of a Halurated hydroearbon by eleiueols or radieals. 
Show the chloiine snbstitiition in methane. 

CH.+CL,=HCi+CH,Cl, moiiochlormethane. 

CH,C1+C1,=HCH-CH,C1„ diehiorniethane. 

CH,C1,+CU=HC1+CHCI„ trichlormethane. 

CHC1,+C1,=HCI+CC1„ letrachlormethane or tetraehlorcar- 
bon. 

What are the snbstitntioii products of the halogens called T 

Halogeu substitution prodiifts, or liaUiid ftb''i'3. 

What are the products of sutstitution in methanes also called^ 

Methyl oonipouuds, an tliey may lie vieiifd as ::ompounds of 
the radical methyl with the substituting body. 

What is brommethane or methyl bromide 1 

A clear mobile liiuid, CH.|Br, made b_v the action of Br on 
methane, or better by IIBr on methjlii- alcohol, CHjOH ; it has 
auiesthetic propertiea, 

lodomethane. what is it T 

Methyl iodide, t'll.l, made similar to CII^Br, but with iodine 
instead of Br. 

What is dichlormethane? 

Methyl dichioride, CII,CI, ;a colorless heavy liquid, resembling 
chloroform, also aneestlietic. 

TrichloTmethane, what is it^ 

I 'iilorofonii CIK 'Ij ; a heavy mobile liquid. 

What are all the chlorine substitution products of methane, and 
why of interest in medicine^ 
Because they are all anEeathetics. 
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Il is a bearj moMle Said, of plesHnt odor, noB-inllamioable, 
(p. gr. 1.4!/7. aod of a bonung laate^ 

Vame Uw two nzietiet of ddviteB im &e mufcet, wfaicb 
alone Amild be Med ftr mytflifiii. and rtate tiw tert 
foiOe latter. 

ChloroformuraTenaleaDdehloroFormntnpariStjitom: the latter 
naly !<bouUl be aseti for nn^e^thesia ; shaken with equfil Tolames 
of U^,. it sbonlU color it only slightly yellow. 

How and when only should. chlorQform be adminirtend u an 



With access of atmo^heric air and dae care, and after ascer- 
taining abe«nce of heart lesions. 

What diotiU be done if heart fitilnre from chloroform enraef in 
annstheaiaT 
Ammonia or whiskey, or both, should be injected ; nitrate of 
aniyl for iuhalation ; galranisni to cardiac region, and artificial 
respiration. 

How doe* chloroform act locally and how internally in toxic 
doses; antidotes? 
Locally, chloroform acts as a nil>efacient, vesicant if confined, 
and slightly aneeethetic ; Internally, it sets up inflammatioD of 
the stomach ; treated by oils, emetics, and stomach pump. 

What is the tri-iodomethane, and how made? 

Iodoform, ClII,, formed by the action of KOH or NaOH in 
water on alcohol with iodine ; it is used as a test for the presence 
of alcohol and will ghow jj'jfl part of it. 

State the physical and medicinal properties of iodoform. 

U is a crystalline solid of jtllow color and saflton-like odor; 
it contains Oti.T percent, of iodine, possesses aneesthetic powers, 
espocially locally on the anal sphincter ; it is i>oisonoua in over 

dOHB». 

What is tri-brommethane T 

Bromoforni, CIIBr,, a colorless liquid, resembling chloroform. 
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What is chlorethane 1 

Ethjl chloride, C^HjCl, an ethane in which one EC is substituted 
by CI. 

What is bromethane ? 

Ethjl bromide, C'lH^Br, nn ethane in which one H is substi- 
tuted by Br ; it IB a colorless heavy liquid of ethereal odor, an 
aateathetic of great value, but not less dangerous than chloro- 

What is iadoetb&ne 1 

Ethyl iodide, C,H^I, a heavy liquid of ethereal odor, tias auies- 
thetic properties, used for inhalation, and apt to grow darker on 
keeping by the liberation of iodine. 

What is dichlorethane ? 

Dichlorethane is isomeric with ethylene chloride. 
CH, CKfil 

Ethylene is |[ : ethylene chloride I : 

CH, CF,C1 

CHCl, 
dichlorethane I 

CH,. 

Name the principal oxygen derivatives of the hydrooaxbonB. 

Aleohols, ethers, aldehydes, and acids. 

Alcohols. 

What is as alcohol, and what different forms of alcohol are 
theie? 

Alcohols are hyilrates of hydrocarbon radieals; according to 
the saturating power of the radicals there are monotomic, dia- 
tomic, and trialomic alcohols. 

What is methylic alcohol! 

Methyl hydrate, CH^OH ; wood spirits, pyrosylic spirit or wood 
naphtha, derived by dry distillation of wood ; if raised with 90 
per. cent, of ethylic alcohol it is known as methylated spirits, such 
as UKed in the arts^ and is so contaminated in order to prevent 
its use for drinking purposes. 
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What are the properties of methylic alcohol? 

It is a clear, colorless liquid if pure, boils at 66,7° C, bums 
and intoxicates, is poisonous when concentrated, and a solvent 
for fate, oils, resins, and is used for making varnieties, also to 
pruBerve Bpecimena. 

What is ethylic alcohol, and how obtained ? 

Ethyi hydrate, CjII-.OH, spirit of wine, ordinary alcohol, ob- 
tained by distillation of fermented glucose or substances con- 
tain 1 tig it. 
How does glucose split np by fermentation? 

It splits up into alcohol, C^HsOII, and carbon dioxide. 
C,Hi,Oj = 2C,HpH + 2C0,. 

Fermentation, what is itT 

Chemical action induced by ferments. 

How may ferments be subdivided? 
Into organized and soluble ferments. 

What are oi^anized ferments! 

Minute bodies of organized existence capable of growth and 
reproduction ; they can be separated by filtration. 

Which organized ferment indaces alcoholic fermentation! 

The so-called brewers' jeaat, termed torula or saccharo- 

Whioh are the unorganized or soluble ferments of the body ? 

Ferment bodies incapable of growth and reproduction, and 
readily passing through fillers ; they are the salivary, gastric, 
and pancreatic digestive ferments. 

Explain the action of the salivary ferment. 

Ptyalin, the ferment contained in saliva, converts starch into 
glucose. 

2C„E,„0,-f H,0=C,H, A+C.H„0,. 



What is the action of the gastric ferment ? 

Pepsin, the gastric ferment, converts albumin into peptone 
lencm, tjrosin, indol, etc. 



CHEMISTRY. 



153 



How does Uie pancreatic ferment act on the &tE ? 

FaDcreatin splits up the Dcutral fats into iatty aciils and 
glycerin. 



What is the first step in the process for the prodnction of al- 
cohol? 

Tlie conversion of starch by malt diastase (analogous to ptyalin) 

How can the complete conversion of starch into dextrin and 
gluoose be proven t 
When the wort, on addition of iodine, no longer gives rise to 
a blue color. 

What is extract of malt, and what is its medicinal valnel 

An extract produced by condensing wort made from malt. 
Its value depends on the amount of glui:ose and dextrin it con- 
tains as nutrients, and on tbc presence of diastase as a fermeut 
to aid in tlie digestion of carbohyJiatea, 

Describe the second stage of the process for the manufacture 
of alcohd. 
This consista of the fermentation of the wort by means of 
brewers' yeast. 

Are other products besides alcohol and CO, results of fermenta- 
tion of wort? 
Yes ; various othere arc caused by the presence and action of 
foreign ferments in the air ; the vinegar ferment {mycodernia 
aceti) may also ioduce acetous fermentalioo of the alcohol, i. f,, 
produce vinegar (acetic acid) C^O-t-0,=CiH,Oi,+HjO. 

What fermentation wonld patrid cheese induce t 

It would induce lactic fermentation, splitting up the glucoso 
into lactic acid, of which it is a polymeria iaomer. 
C,H„0, = 2C,H(,0j 
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Is cane sugar subject to the same fbrmentative changes as 

glucose? 
No, it liaa to be cliaoged into glucose first. 

What is butyric fermeutatiou t 

The splitting up of lactic at'id under the influence of butyric 
ferment into hutryic add, carbon dioxide, and hydrogen, 
2C,H,0, = CJIfii + 2C0, + H. 

Luetic BC id. BolyHoauW. 

Describe the pn^ierties of alcohol. 

It is a light, colorless liquid of characteristic odor and of 
burning ta-sle, miscible in nil proportions witb water, the mix- 
ing being accompanied by elevation of temperature and contrac- 
tion of volume. The alcohol of the U. S, P. has a sp. gr. 0.820, 
containing 94 per cent, of aliaohite alcohol by volume. 
What does alcohol usually coutEiiuwheu first distilled, and how 
deprived of iti 

It contains amy lie alcohol (fusel oil), succinic acid, and glycerin, 
the former of which is removed by the absorptive power of char- 
By what teat, and how can the presence of alcohol be estab- 
lished? 

By Austie's test, which consists of adding to the liiniid to be 
tested a little potassium diehromate, K,Cr,0„ and some sulphuric 
acid ; on warming a, beautiful emerald-green color will be de- 
veloped if alcohol is present. 

On what chemical changes does this test depend? 

On the formation of chromic acid first, which, by the oxidation 
of the alcohol, is reduced to the emerald-green cbromiuro oxide 
Cr,0,. 

To what is the deleterious effict of yonng and poor whiskey 
due? 

To tlie presence of fusel oil, amylic alcohol, C„H|,OH, also 
called potatoBpirit,whicb in small quantities has ft pleasant odor, 
but a suffocating one wben strong. It rapidly produces intoxi- 
cation, gastric disturbance, and headache. 



1 
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Which are the principal alcoholic beverages, and what amonnt 
of alcohol do they contain ? 
Weisa l(eer 1 per cent., lager beer 2J to 3^ per cent., ale and 
porter nbout 6 per ceut ; sweet wines contain undecomposed 
sugar ; dry wines have nil their sugar converted into aleohol ; 
sparkling wines are fermented so as to retain the CO, insolulion. 
Yiniim album and vinum rnbrnm contain 10-12 per cent. ; 
vinum rubrnm fortior contains about 20 per cent., eider abont 6 
per cent. ; brandy, whiskey, gin, and mm about 40—30 per cent. 

Of what medicinal use are alcoholics 1 

Tliey are diff\i»ible stimulants, especially for the cardiac 
action. 

How does alcohol act as a poison ? 

In acute poisoning the nerve action is paralyzed until the pro- 
gressive influence readies the medulla, when coma ensues ; in 
elironic poisoning it causes thickening of the connective tissue, 
and thus catarrhnl conditions of the inucous niembi-anes and 
atrophy of the glands and organs, liver, kidneys, brittle condition 
of the bloodvessels, tremor and liulness, ending in paraplegia. 

What is the treatment for alcoholic coma ? 

stomach pump, faradism over the diaphragm, flagellation 
with wet cloths, cold aflUaion, and artificial respiration. 

Ethers. 
What are ethers T 

Oxides of alcoliolic radicals beariii°; the same relation to alco- 
hols as oxides of bases to their h3-drateB. CH,OII like KOH, 
(ni,)P like K,0. 

Give reaction if methylio or ethylic alcohol* arc treated with 
potassinm. 

The H of the OH of the alcohols is replaced, and the oxide of 
metliyl or ethyl and potassium results. 

CH,0H+K=CH,0K-1-H ; C^^OH-|-K=C,HsOK-t.H. 
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If, in this reenlting oxide, the K is displaced by methyl or ethyl 
iodide, what forms 1 
The methyl or ethyl takes the place of the K, and ether is 
formed. 

C,H50K-f-C^I^I=C,Hs— O— C,Hj+KI. 



Wbat is then the chemical coiutittition of ether? 

Two univalent alcoholic radicals united by a bivalent oxygen. 

How do the alcoholic radicals behave chemically T 

Like the metak. 

How is ether produced on a large scale? 
In two reactions. 

1. Ethyl alcohol is acted on by IIjSO,, the alcoholic radical 
takes the place of one H of H^SOj, forininf; ethyl -sulphuric acid. 
C,H50H + H,S0. = C^jHSO.+ILp = Ethyl-sulphuric acid= 
^'^>S0.. 

2. The ethyl-sulphuric acid (sulphovinie acid) with another 
molecule of alcohol forms the oxide of two ethyl radicals and sul- 
phuric acid IB set free again. 

C,H.HSO.+C,HjOH=C,H,— O— C,jH,+H;SO,. 
Does ethyl-aolpharic acid act by catalysis, and what is cata- 
lysis? 
It does not act by catalysis. Catalysis means the action by 
the presence of a body, and is really chemically an undefined 

Ib the term sulphuric ether for ether a correct onel 

No ; because it contains neither sulphuric acid nor sulphur. 

What are the properties of ether? 

It is a colorless, limpid, mobile liquid, of sharp burning taste 
and a characteristic ethereal odor, sp. ^r, 0,723, boils at M.GP 
C, slightly soluble in water ; it is highly inflammable, and when 
tiiixed with air it ia explosive. 
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In reg;ard to their use as amesthetics, what 1b to be observed 
with ether aad chloroform respectively ? 

Ether can be administered without access of air, but chloroform 
should always be admiuisteced with access of air ; ether is in- 
flammable, both in substance and its vapors ae well. Chloroform 
is not infliLmniable. 

What are mixed ethers t 

Ethers that have two different alcoholic radicals ; e. g., mothyl- 
ethyl ether. 

What are oomponnd ethers f 

Compound ethers, sometimes termed esters, are compounds 
containing one univalent alcoholic radical united by oxygen to 
a monobasic acid radical. 

Wliat do these compounds correspond tat 

To the salts of inorganic bodies, the alcoholic radical repre- 
senting the electropositive, the acid radical the electronegative, 
both united by oxygen. 
Give the reaction for the Ibrmation of aoetio ether or ester. 

C„HsOH-|-C,HjO.OH= 

In making acetic eth£r or compound ethers of weaker acids 
what has to be done f 

A little sulphuric acid has to be added to make first etbyl- 
sulphuric acid; this in turn is cou verted intoII,SO„ the acid 
radical taking its place. 

C-H,HSO.-|-C,H,0. OH = >0-|-H,SO,. 

C,H,0^ 1.1. 

What ia nitroiu ether, and how fiirmed? 

By the action of nitrous acid on alcohol. 
C, 



m 
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Into which Fharmacopoeial preparation does this enter 1 

luto tlm spiritQS lethcris nitrosi, which sbould contain 5 per 
cent, nitrous ellier aud itj per cent, alcoliol. 

What componnd amylic ether is largely employed in medicine t 

The arayl nitrite CiH..NO,= ;0 formed bv tbe action 

of nitrous acid on amylic alcohol. 

C5H„on-fnNO,=Cjn„— o— NO-t-H,o. 

Seflcribe the properties of amyl nitrite and its use in medidns. 

It ia a yellow liquid, sp. gr. 0.S77, boila at QoP C, insoluble in 
water, eoluble in alcohol ; when diluted it has a pleasant, but con- 
centrated Huffbcating odor, flushing the face by paralyzing the 
peripheral capillaries and thereby relieving cardiac tension ; it 
ia used in augiua pectoris, also in asthma, 5-6 drops being in- 

Wbere are the componnd ethers proinsely fonnd in nature? 

As flavors in fruits nnd essential oils. 

Can these flavors or oils be produced artificially 1 

They can he produced artifii-ially to resemble the natural 
flavors very closely. If judiciously employed they are not neces- 
sarily injurious. 

Which essential oil can be artificially produced? 

Tlio oil of wintergrcen, which is principally methyl salicylate, 

;0, and can scarcely he distinguished from the artilicial 
product. 

What are fats considered chemically 1 

Fats ;ire, iu their eh emicalconst ruction, ethereal salts or com- 
pound fibers and are acted on by allifllitie hj-dratOB like these, 
(jvoccss in the case of fats is termed saponification, and the 
product soap. 



Aldehydes. 
What is an aldehyde! 

Deliydi'ngenateil alcuhol in which O'^ takes ihe place of HO 
and an additional It. 

c^,oh-|-o=c,h,o+h:,o 

.^xf'H. 



What is methyl aldehyde? 



BO cnlled because it is 
le converted into this by 



Formic: aldehyde, CII,0=H:— 
forniic acid CH^O, miaua O, and 
oxidation. 
What is ethyl aldehyde, and what else is it called ? 

C.jII.U; it isalsocalk'd acetic aldehyde or acetaldehyde, be- 
cause it is acL-tic acid minus 0, cn„.CO,H minus 0=CH,COH, 
am] becitune it L-au bu cunvortud into acetic add by oxidation. 

What gronp or radical is present in all aldehydes T 

TliQ radical [COH)'. 

What is paraldehyde 1 

CjH|^0„ a pnlymereofCjH.O with a vapor density three times 
tliat of aldehyde ; it is a colorless liquid, sp. gr. 0.9M, boiling at 
124° C, of etliereal odor, and has a sharp, burning taste. 

For what purpose is paraldehyde nsed in medicine ? 

It is a valuable hypnotic, similar to chloral hydrate, but said 
not to have the cai-diac depressing effect of the latter. 

Chloral, what is it 1 
A tri<:bluraldehyde, CQ,COE, from which its name is derived. 

How is chloral prepared 1 

By the action, for some time, of chlorine on alcohol, consider- 
able heat being developed, and the alcohol has to be maintained 
at a low temperature. 



4 
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SeMZibe tins i«ft«ti«i hy wliieli ii a fmud. 

U Uiav U' cuuniiiuroil u< lakt- plaui- ui t" 
being roriutsil in uuc lutd cUlunut' BuLwliuiLion 
augtlker af lullown : — 

L Ethj-lk alcolwWUil,t:H,l.m4-lfCl«CB,COD-(-2HCL 

2. cHv<x>u-Hioi=oui,ujH-(-aucn. 

filtijrUldalijd*. 

Chloral ' 




A vrliite crystalliae noM, 1\iiuiig tit r>r 1^'.. bniting e.1 OB^ 4 
Tokttlc, eolubk lu WMtur. uf utliucuiil mIot, luiU a ali&rp, b 

Hov d«M cbloni behave with tbr tUkaliae IqrdntHt 

It Iwruw atkaliuf foruiiuinc mid clili'ivfwm. 



Don cIiIm-bJ (leo«np«M iii tJw M/ like tbkf 
h'd. ae it U eliuiiimUid uiidiMs^miiUBijd ; 

How dM« chloral ■«( oa » itoUoa T 

Ity i(4 curJiiu: ij('pri«t-lui( m.-tlou it iirodocea heart &fliii«. 

Wliit U ttu «fl«ct of chronic chloral pouoning in the chlonl'l 

**> WftbMlhfitil>unl,pruilui^(:ai!xlravuH;ili'jitaiD spots, audi 



r acute chloral poisoning— chloral I 

^On of hot cloths ormuBtard to tl 
f warm. Pb^Biological antidote :j 
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MonobaBio Adds. 

What ii the general formula of these acids, and under what 
name are they known ! 
TlH'iryemTiil forniulaiaC„IIj„Oii ; tbey arc known as llje vola- 
tile laity noiils. 

Which are the principal members of this group, and their 
formulas ? 

Formic add CIIO.OH. 
AcBtic add C,H,O.OH. 
ProprioDlc add C,}IiO.OH, 
Dulyric add C.H,O.OH. 
Valerianic aiid CjII,«.OH. 
Caproic add C,H„O.OH. 



Palmitic add (;„n„O.OH. 

Stfrti-ie 1.H.I fVH„0.on, etc. 

What are these acids chemicaUy 1 

I'r..diiil« :( .:n,\,\,\ae (ixiiiiitidii of tliu alcoholic radical CII„ 
olmraclefiKud by Uie gnjupCO.OII. 

Which ii the acid corresponding to methyl! 

Formic a«id, CH,0,=CH0.01I ; lliu add of ants, also found 
in tim flbrcs of nettleii, pities, etc. ; it la present iu the Ixidy as 
an intermediate compound in the spleen and blood of persons 
suffering trom leukfemia. 

What ia the acid corresponding to the radical ethyl T 

Auntie add CII,. CO. OH =0,1 1^0.;, llie add prodiiecil by the 
action of mycodennii aceti oxidizing ethylic alcoliol. 

c,ir,oi[+(),=c^i,o,+n,0; 

also derived in the ilcBtniftive diBtillation of wood. 

What is the acidum aceticam U. 8. P. ? 

A pure iicetic add, sp. gr. I.IMT, containing 30 per cent, 
C,II.O,. 
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Which is the pnrest fbrm of acetic acid! 

Glacial acetii: acid, a crjstaliiDe solid of clmracteriatic and 
penetrating odor, and of caustic action. 

Vinegar, what is it ! 

An impure dilute acetic acid, derived by the acetous fernien- 
lation of alcoholic liquids, such as wines, cider, etc. 

Which is the principal contamination of vinegar of the markrt, 
and how detected t 

SuIpliuiiL' acid, detected by adding cane sugar and evapomting, 
when the latter will turn black if H^SOj is present. 

What is butyric acid ? 

CjHjO.OH, oceurK in the secretions, in rancid butter and in 
cheese, giving them their rank odoFj As a compound ether, 
glyceryl -bo ty rate 0^11^(0. C,H,0)„ it gives a pleasant odor and 
taste to butter, and as amy 1-buty rate the odor of pineapple. 

When is baytrio acid present in the stomach? 

It is present in the stomach and intestines pathologically in 
indigestion, owing to the putrid decomposition of carbo- 
hydrates. 

What is valerianic acid, where fonnd, and in what oomblna- 
tions 1 
CjH,O.OH, found as compound ether in the valerian root, 
and as ammonium valerianate in the secretions, especially of 
small-pox, typlms fever, yellow fever, giving these diseases 
their characteristic odors ; it is also present in the fiecal excre- 

What is caproic acid 1 

CjH.iO.OU, is present in butter, in the fseces, and perapira- 

What is palmitic aoid 1 

0|,Hj|O.OH, occurs in glyceride or glyceryl salt, in palm oil, 
and olive oil, and nearly all animal and vegetable fats. It is a 
white crystalline, odorless, and tasteless solid, insoluble in water, 
but soiuble in alcohol and ether. 



CHEMISTRY. 



168 



What is stearic acid I 

CijHjjO.OH. Tlie most abundant of all fatty acids, present 
as a glyceride in all solid fats and oils. It is a colorless, odor- 
less, and tastelees solid, insolublo in water but soluble in alcohol 
and ether; h is used in the manufacture of candles. 
To what Eeries of acide doea oleic acid belong? 

To the acrylic series of the general formula CqHjo — jO,. 

What is oleic aoid? 

C|(H,,jO.OH, occurring as a glyceride, triolein, in nearly all 
fftts. It is a colorless or slightly yellowish liquid, odorless when 
pure, and does not redden litmus. It oxidizes rapidly on ex- 
posure to air. With nitric acid it changes to a crystalline 
isomer elaidic acid. 

What are the medicinal oleateBi 

Compounds of oleic acid with various bases or metals used for 
dermic medication ; those in use are the oleates of mercury, zinc, 
lead, copper, and of the alkaloids. 

What are mono- di- and tiiatomic alcohols ? 

>Ionatnmic alcohols arc those in which the radical is united 
with one OH, diatomic with two OH, and trliUomic with three 
OH. The monalomic resemble KOH, the diatomic Ca(OH),j 
the triatomic Fe,(OH), {1 and 3). 

Whioh is the most important triatomic alcohol, and «^at is itt 

Glycerin C,H,(OH)j ; it is the triatomic alcohol of the radical 
glyceryl C,Hi,=. 
Sescrihe the physical properties of glycerin. 

It is a colorless, odorless, syrupy liquid of sweetish taste, sp. 
gr. 1.25, at 15. .5° C, soluble in water acd alcohol, insoluble in 
ether; it is a good solvent for many bodies, is antiseptic, 
withdrawing water from other bodies. 

What results on treating glycerin with nitric acid ? 

A compound ether, trinitrogiycerin, ordinarily termed nitro- 

glycerinC.H/ NO,=C,H^(NOJj is formed. 



olein, palmitin, and etearin in varying 
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Describe the physical propertieB of nitrt^lycerin. 

It is a Imavj visi;id liquid, very poisonous, explodes with ter- 
rilia force, and wlien jjijxed with otlier EubBta,aceB it is variously 
known as dj-uaiiiite,"giant powder, rendrock, etc. 

Ib nitroglycerin used medicinally, if so, is what form, and what 
is its effect ? 

It is used medicinally, acting like all the nitrites by relaxing 
thr peripheral arterioles and capillaries thereby relieving cardiac 
tension. It is used in form of a 1 per cent, solution in alcohol. 

What are fats ? 

Usually a mixture o 
proportions. 

What are the oleios, palmitins, and stearins chemioally ? 

Glycerides or compound ethers of the radical glyceryl with 
three molecules of the radicals of oleic, palmitic, or stearic 

Give the formulas for them. 

01ein=C,Hs(CijH3jO.O)j. 

Palmitin=C,H5(C„.H,iO.O).. 

Ktearin=C,H,(C,„H350.0),. 

Glyceryl trinsleate, glyceryl tri -pa Imitate, glyceryl tri-stea- 

What is produced by the action of EOH or NaOH on these ! 
Illustrate them. 

Soaps are formed, the process being termed saponification. 
Cjf l5(C,sH^0. 0),4-3KOH =CsHs(OE)a-|-3KC,sHaO,. 



What are soaps then, and in what do they differ^ 

Salts of oleic, pnlmitic, or stearic acid, or mixtures of these 
three. Those made with KOII are of sort eonsistence, and are 
termed soft soaps ; soda soaps are iiard. 

How do the neatral ikts behave under the action of pancreatin 
in the body, or when treated with superheated steam T 

They split up into glycerin and the &t acids. 
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Kama the principal properties of &t*. 

Tlicy ntii more iir Ihsb uiicHkiub, inBoIiililc hi writer, aoliiblc in 
other, clilurofunii, hiiU carbon dJHulpliliioB 1>y mcrinB al v.f.rMn 
muilia they form opiugue mixturua with water known iiBemul- 

HioUB. 

What become! of the fati ingeited 1 

I'fii't 'if tliiim id abmii'lird fis such, others are deonmpoBed by 
|)tiiiiTeiitlii, ruriiiiiiK Bonpn wllh tho alkiiliea, or, U' nut ilocmii- 
poseil, Uiey are imiuluilk'il ; nil of it in I'ujiidly oxidized in tlie 
body. 

From what are fati derived bealdei from thoie ingested 1 

From tlje iiroxitiiitlc |iriui'i|)l<'H ; lh(< hiimller poi'timi l\'om the 
uarbuhyilmLee, Ibn Hrwi'ttr IVoni Lho jiroleiUR. 

What ia the province of adipote in the body t 

U iB nUin-d up Lo funiUh heitl., imd n^ady l.o liii eiinKunicd if 
ueediHl ; Unit part whieh in not stored )irodiii-eH hctit dirri-tly. 

When and in what condition does M oooor in the nrine? 

When there is a diruet communlcntion egtablisbed with the 
tliorauiu duct, im in chylurin ; the urine in such conditiuns ap- 
{leura milky friini admixed emulsified futH; thie may be sepa- 
nited by stiakitig tiie urine with other aaei' lidding a littlii KUII. 

What are ume of the testa fbr &tB? 

Itinolubility in wut<^r, nolnbility In ether, their inlliimmiibility, 
toiideiify to (!inulnify and form miiips, also Uirir piiwiT to arrcit 
the gyratory inovi'itiuiitH of eiiiniihor in wivler. 
What other emalaif^ing agent ia there In the body besidea pan- 
oreatiaf 

Alkiill ulliumln, pr<Mieiit in the Inteetine, formit utinilHionn willi 
fats, funiialiing envelopes for the fat globule. 

Which ia the typical natural emnlrion ? 

Milk, ill which the fiit ia emulsified by a proteid— caHcin. 

What li butter 1 

A mixture of the glyceryl compound* of rayriBtic, oleic, pal- 
mitic, stearic, caprolc, an'il butyric acids. 



How ia butter made artificially, and what called T How diatin- 
gniibed from butter t 
< >1 01)111 ni'^urin or Iwltcrin is made artificially by expressing 
supl. mill ilprlvinsjmo softer fiits therefrom, and tlicn mixed 
with milk ami ciilored; the principal test between it and butter 
is llm dlirtTi'iiiv ill Uieir melting points. 

What !■ leoithin T 

A oam]w»iindiifi'lii>liii, l'jII„NO„ with glyeero-phosplioric acid 
iind Tnlty acids, present ill nerve and brain tissue, and in the 
yolks of eg}^ 

Whkt mn olefiBS, vui vhioh is the m«t important member of 
this group T 

Thp HtiMturatod hydn>swbons of the general formula C.H.. ; 
llif niiwt ln))>orinnt of lliese is elhene or ethylene or olefiant 
)!»«. t',ll,". the i>rind{KU coustilut'ut of illuminating gas. 

WUoh of ttw ftleoMs woreipOBding to C3. i> of importanca* 
The diatomic akokol known as glyc\^. C,U.(OH)r 

Wlutt «eid nnlts by tba conpMa oxidiiioa of tku aloohd t 

A diatomic and ditm^ic aciJ. kaown as oxalk: aod. 

Stat* its priMif*! owunMa uid pnpertiBK. 

Ii i^acmlalUM aottd, llidng in Its watw of nr^talBntiOB, 
Hud oitilimlits wf^oM deconpcKJtioa : it odsts in nrioM 
idaiitft. IwindptRir tlw aontl, and «My be artifidaBr prepand faj- 
kof HKO,«i9 




ntustaM saalate. «r brtter, acid- «r VA a p o ttH s n i 
sA*. abo mmed yolaati— Waartlalr, EDC^-hM- 
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it is ofWa mistaken for it with fatal results ; also, tbe term, salts 
of lemon, inducing the belief that it is derived from lemons, 
and may be used in making lemonade. 
Ib oxalic acid poisonons, and what is its action? 

In strong Bolutiona or iu subatance it acts as a corrosive, by 
absorption from dilute solutions as a neurotic poison ; deatb 
may ensue promptly after taking it or even weeks afterwards. 

What is the treatment far poisoning by oxalic acid } 

Treatment to be available should be instituted at once, and 
consists of raw ej^gs, alkaline earths, magnesia in milk, chalk, 
plaster from the wall, etc. ; avoid diluent drinks or alkaline car- 
bonates, they form soluble poisonous compounds readily absorbed. 

Which are the principal tests fbr oxalic aoid f 

AgNOj gives a white precipitate, which, when dry, explodes on 
heating ; calcium hydrate or soluble salts of caleiiiiii give white 
. precipitates insoluble in weak acids, soluble in HCl or UNO,. 

Which ia the principal monobaiic acid of this seriei t 

Lactic acid, CjH^Oa, existing in two, if not three isomeric con- 
ditions. Ordinary lactic acid is present in the gastric juice, and 
is a fermentation product of milk ; it is a colorless, syrupy liquid 
of sour taste, and is optically inactive. 

What is the tartaric add of the FharmaoopoBiat 

A crystalUne solid, C.HnOti one of a member of four acids of 
that formula, soluble in water and alcohol, of acid taste and re- 
action, charring at red heat ; its solution develops a fungus on 
standing whicli decomposes it ; it is tetratomic and dibasic. 

What are the principal officinal componnds of tartaric add f 

Acid or hydropotassium tarti-ate, termed cream of tartar, 
KHC,HA=KHT, 
Sodium potassium tartrate, KNaC^H.O,=KNaT. 

What ii citric add T 

A crystalline solid, Cr,TlB0,4-Aq, of acid taste and reaction, 
very soluble in water. It occurs in lemons, oranges, and other 
fruits. Citric acid and its salts are decomposed in tbe econonay 



h 
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How is batter made artifidally, and what called 1 Huw j 
gQiabed from batter f 
I'llcotnargarin or Jkutterin is made artificially hf ■ 
Biw't, niid dcrivini? me softer fats therefrom, aitfl '' 
will] milk and colored; tlie principal test between ittf 
is l.tic: difference in their melting points. 

What is lecithin T 

A comiKiund ofebolin, CjH|iNO„ with glj -^r.. 
and fnlly aL-ids, present in nerve and In : 
yolks of eggs. 

What are olefins, and which is the most 
this group T 

The uiiMitui-ftli'd hydrocarbons of Oi< _ 
till- nifisl lmi>iirl«ut of these is ethoii' 
ija*. 0,!1,". ihi! principal coustitncnt ii; 

Vniieh of the alcohols oomsponding >r 
The dinCoiiiicttlcoliol konwii as ilv i 

What acid mnltsby theeomp'i'' 
A ilLA[»titk aud liiliasic acr<:. 



State it* priftdpal occm i 
Ii is a <-r»tAlltDc ^1 



, tranapareat mass, volatile, auluble in 
iQtine ; sp. gr. 0.985. 

mce, C,||Hi,Oj, obtained by boiling camphor 



tained in the essential oil of peppermint, really 
wl, C|„IIj(,0, a crystallitiOj colorless fio!id. soluble 
t)l carbon disiilphide, and acids. 

Ble&Beae or aromatic group t 

■ydrocarhons of the general formula CnHa„_ii. 
It and principal member of ttiifl group? 

I colorless, mobile liquid, of characteristic 
■, boiling at 80.5^ C, ; a good solvent for many 
i, and other substances, readily inflammable, burning 
raoky flame. 

jjiii the constitation of the benzene molecnle be graph!- 
'inlly demonstrated? 

Arranging it according to Kekule, in a closed chain, i 
If the carbon atoms exchange alternately one or two val- 



l- 

i 



the hydrogens of which are subject to substitution as in other 
hydrocarbons. 

What ii the radical ci 

Phenyl, C^Hj— , a monad. 
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Can the mono-snbBtitation compound of fhis molecule produce 
isomeres? 
No ; because the replacing of any one of the H leaves the 
others in the same relation to it. 

How can the di-hydrogen substitution compounds of this mole- 
cule differ ? 
According to the manner in which they are substituted three 
isomeres may result. 

Br Br 

i i 

H— C^ \c— H H— C^ \c— H 



Br 

i 

H— C;^ ^C —Br 



H— C 



y 
I 

H 

Ortho-dibromo-benzene. 



C— H H— C 



C 

I 
H 

Heta-dibromo-benzene. 



C— Br H— C 



C— H 



C 

I 
Br 

Para-dibromo-benzene. 



The immediate substitution producing ortho-, the intermediate 
meta-, and the opposite para-substitution compounds. 

What is the nitro-substitution compound of benzene ? 
Nitrobenzene, C^Hj NO^, 

H 



i 






H— C 



NO, 
C— H 



CeHe-|-HN0,=CeH5N0,+H,0. 



C 

I 
H 

A yellow oily liquid, of the odor of bitter almonds, also termed 

oil of myrbane, largely used in perfumery, and sometimes with 

disadvantage as a flavor, as it is very poisonous, producing 

unconsciousness, difficulty of respiration, cardiac irregularity, 

convulsions, and coma. 
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How can nitrobenzene be diBtinguished from the oil of bitter 
almonds ? 



What is the graphical fbnunla of aniliae? 



k 



U—cf ^.C— NH, 

H— cL lie— H 



Which iB the principal alcohol corresponding to benzene 1 



B—cf "^C— OH 



h 



phenyl hydrnle, phenol, also, but erroneously, termed carbolic 
acid, phenic nnd phenylic acid, principRlly obtained by the 
fractioDal distillation of coal tar, from which it passea between 
160-200° C. 

What are the physical propertiei of carbolic add t 

A crystalline colorless solid when anhydrous, of characteristic 
odor; it melts nt350C., and if 5 per cent, of water is then added 
to it it remains liquid ; exposed to light il turns red without 
deterioration. 
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For what purpose is carbolic acid employed in surgery! 

As an antiseptic and germidde, aa a lotion and dressing for 
wounds, cU:. ; it acts like a protoplasmic poison. 

How does carboUc add act locally t 

It produees a. white eschar on the skin with ft feelingof numb- 
ness, and is Tor ihat reason enaployed as n loml aneesthetic ; it 
coagutates and condenses the tducdus membranes, leaving hard 
white escliars ; at times it is absorbed flrom wounds and pro- 
duces systemic effects. 

What is the toxic acdon of caibolic add ? 

It ia a neurotic poison ; stops the tienrt in diastole, producea 
giddiness, insensibility, and heart failure. 

What are the antidotes for carbolic acid ? 

rai.ve-ff il, c a stor m1, shynach^pump, saccharated lime, mag- 
By what tests is carbolic acid recognized ? 

TtB (idor ; yellow crystals of picric acid forming when it ia 
acted on hy HNOj ; purple color on nddition of a ferric salt, a 
greenish color on addnion of NH,OH followed hy sodium hypo- 
chlorite; a yellowish-white precipitate when added to bromine 
water; Millon'a reagent (mercurous nitrate -l-ILNO,) gives 
with it a red color when warnned (detects 1 in 200,000). 

What is the resnlt of treating phenol with nitric acid ! 

Trinilrophenol or picric acid, C„H.,(N05)jOH. Crystallizing 
C^HsOH+SHNO.-C, H ,(NO,),OH-|-3H,0 
in brilliant yellow fiix-sided prisms or plates ; is of a very bitter 
taste, n<it easily soluble in water, readily si 
and benzene. 
For what parposes is picrio acid nsed! 

For staining tissues yellow, also for dyei; 
for albumin and alkaloids, and fordetermi 
quantitatively. 



1 alcohol, ether, 
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Prom what besides phenol may picric acid be produced by nitric 
acid? 

From various organic bodies, euch as indigo, aniline, resiue, 
silk, leather, wool, and albuminoids. 

Which are the diatomio hydrates corrraponding to benzenet 

Three isomeric subs tan cea, called respectively pyroeatechin, 
resorcin, hydroqninone, are sometimes comprised under the 
term OKyphenols, C5H,{OH)^. 
Give the graphical formulas of these. 



OH 
I 

C 
^\ 
R—cf \c— OH H— C] 

H— cL Jc— H H— c| 

V 



OH 



OH 
I 
C 



B—Cf 
H— cL 



Which of the three is used in medicine, and to what purpose T 

HeBOrcin, occurring In colorless and odorless short rhombic 
prisms, fteely soluble ill water, alcohol, and ether ; it has been 
used as an antipyretic, a local caustic, and alterative. 
What ii toluene? 

Another member of the aromatic series, of the formula C,Hj, 
which may be viewed as a methyl benzene, CjH,.CII,i ; a color- 
less liquid of characteristic odor, obtained from coal tar and the 
dry distillation of tolu balsam and other resins. 
What alcohol corresponds to toluene ? 

Benzylic alcohol or benzoic alcohol, benzyl hydrate, UjIIj.C'II, 
Oil. 
Which add corresponds to this? 

Benzoic acid, CjIIs.CO.OH, crystallizing in white shining 
needles or plates, either odorless when pure or of a pleasant 
odor of benzoin when prepared from this by sublimation ; it ia 
of acid reaction, monobasic, and forms salts termed bcuzoatea. 
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When benzoic acid it ingested in what form is it eliminatedl ■ 

As hippuric acid, C,H^Oj, benzj-l glycocoU or benzyl-amido- 
acetic acid, which gives the urine an acid reaction ; it is largely 
found in the urine of herbivora. 

Wbat is salicylic acid f 

C6H,[0II).CO.OH, oxjbenzoic acid, crystallizing in white 
uecdles, somewhitt soluble in w.iter, readily soluble in alcohol 
and ethei': it may lie obtained fromoilof wintergrecn, in which it 
exists as methyl salicylate, bnt is manufactured principally Irom 
phenol ; it is a valuable antiseptic and medicinai agent. 

What is gallic aoid t 

C,H,(OH),C0.0H, crystallizing in silky needles, of acid taate, 
slightly soluble in cold water, freely soluble in hot water and 
alcohol. It is obtained from nutgalls by converting the tannic 
acid by a fermentative process into gallic acid and extracting 
the latter by hot water. 

Benzoic aldehyde, what is it T 

Benzaldehyde, C;H,0=C,H3CH0, la an essential oil of bitter 
almonds ; a colorless or yellowish liquid of characteristic odor, sp. 
gr. 1.050, boils at 179° C. It la obtained by the action of emulsin 
ferment on amy^dalin, oil of bitter almonds, hydrocyanic acid 
and glucose being formed. Owing to the presence of hydrocyanic 
acid it is poisonous. 

What is choleBterin? 

Choleateric alcohol, C„H„t>H, largely found in the animal 
economy, and sometimes abnoi-mally in the biliary secretians ; 
when in the latter it separates to form gallstones. 

How may cholesterin be recognized 1 

By being 8olul}1e in hot ether and alcohol, from which it 
separates on cooling in rhombic plates ; with H,SO, it turns red, 
and on addition of water or chlorofoiiu lo this it changes to 

What is naphthalene t 

Cji^j, a white crystalline solid of characteristic odor and 
anciuoua toacb, insoluble in water, readily soluble in ether ; it 
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li the priDcipal member of tlit! unuituratcd hydrocarbons of the 

general formula CH^n-,,. It ia obUiined by the fractionnl dis- 
til latiou of coal tar. 

What are its prinoipal nses in medieine T 

It i» a valuable and noi)-|ioii!toni)UH antiseptic, and Ik largely 
iibpU as an iiist'cticide (moth destroyer). 
DeBoribe the arrangement of its moleoole and give its graphi- 
cal formula. 

It is couKtitutod of two benzecc molecules united by two of 
their carbons, thus :— 



H 



H 



i i 



H— cL 



^C— H 



Vbat are the two hydrates of naphthalene 1 

a naphthiil and naphlbol, both having tlii; formula C,gH,OH ; 
tlie najilithol is largely uniployeU as a valuable aiiliBeptic. 

Carbohydrates. 

What componndji are known under this namel 

Those ciiniposed of carbon, hydrogen, and oxygen, the carbon 
heiujt priwcnt in groups of six or nniltiples thereof, and the hy- 
drogen and oxygen in the pro|iortion us in water. 

^ffive the principal groupa of oarbohydratea and their formulas. 



(C.H^Oj)„ 


c„"^o„ 


C.H„0. 


Cellulose, 


Cane sugar. 


Grape sugar (dcjctrose) 


atarch. 


Milk sugar. 


Fruit sugar (laevulose) 


Olyooijeu, 


MjUIosu, 


Galactose, 


Dextrin, 


Mrlitose, 


Amblnose. 


Gums. 


Melezitose. 
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Which is tbe pniest fiom of celluloae 1 

ColIOQ, gossYpiuiu, deprived of its lat it i 
m^icine as absorbent cottca. 

Vliat results when ceUolow ia ttnted widi HJ50, ! 

It first SH-ttls tip nud dissolves to fcinn dextrin, which, when 
diluli-d with vater and lioiled, changes into glncoae. 

How u parchment paper nude ! 

Bit dipping uTisiied paper for a litlk while into solpburic add 
and washini; il well before drring. 

What ia pjrazUin. and bow prodneedT 

Sitropeilulose. cun-eolion, or coUodiom-cotton, is produced by 
the ftition of liXO, on ceUuiose, 

Give the fennnla for pyroxilin. 

It may be either di-niirowUulose, C.H.O^IXOJj. as in collo- 
dium-colton or tri-oiiroi-ellulose. gun-cotton, CH;p^(SOJ, 

What ia eollodinnL and what its wietiei t 

Collodiuui is ft solution of pvrosiUn ia alcohol and etber, used 
iDBurgerT,etcforfoni)in^anani6«])lskin;asit cootnutSTCijr 
mnchon dryiiu*. it is made moTE flexible br Iheadditioaof Sper 
cent, of \'enice turpentine and 3 per cent, of castor oiL Wlwn 
mixed with the ethereal eslractdfrantharides it Ibnm^uitlMii- 
dal colUxlium or blistering paint ; when mixed with tamn it is 
known as styptic coUodiom. 

WltttiaoaUsloid! 

A solution of Runpbor in coUodioHi, Ibraung on erapontiiNi 
of the ether a ninss which is plastk while warn and hsid ai 
an ordioaxT temperature. 



Wkicfe is Hie matt inpoituit cf die edtikstsf 

Mardi {,amylnml. the fecnlea found in tbe 
tabcTs, graina, etc. of plants ; it is iosoluUc in oold water, 
arparmted fay waahiog tt from the craslwd gnin with oM 

m«t ii tte prapwlMB af rtanb nd glatts IB wheat 
Staitrh 73 pcx mbL aad ^utcn 11 per cent. 




benMb, J 
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Describe the shapn, atructure, and piozimate compoiition of 
starch fecnlea. 

They are granular, irregularly oval, and of characteriBtlo 
structure ; their centre in termed thehiluni, which is Burronodcd 
by concentric layerti or Inniiim ; tliey are coni|ioHed of cellulose 
and granulose. 

Are all fecales of etarch &om various sources alike, and what 
is their common chaiacteristict 

Btareh feculea from tlifferent Bourcee vary, but all are polarized 
in characteristic form, representing a Maltese cross centred in 
the hiluni. 

By vhat teats can starch be rea^nised? 

1. Starch is insoliihle in cold water, but on boiling forms a 
transjiarcnt mucilage or gelatinous mass ; this when diluted 
sufficiently is known as starch-water. 

2. Treated with a solution of iodine starch gives rise to a bluieh- 
blnck precipitate, which is dissolved by KOH or CI, and also by 
heat. 

a. Boiled with dilute acids starch is converted into dextrin and 
glucose. 

3C,II, A+H,0=2C,H, A+C,H,„Os. 

This also results by the action of ptyalln and pancrcatin. 

What is dextrin? 

One of the cellulOBes, Romelimes termed British gum, and is 
obtaineil by exposing starch to dry heat of 175^ C. It is a yellow 
amorphous powder, soluble in water, forming mucilage; with 
iodine it i:iveB a red color, and docs not reduce alkaline cupric 
Kuliitions. 

Which of the oellnlosea ore termed gnma 1 

Carbohydrates, soluble in water, insoluble in alcohol, and 
capable of being converted into glucose by H,SO, ; the princiital 
ttiembers of this group are aeacla and tragacanth. 

Glycogen, what is it, where fotmd. properties, and destiny 1 

Animal slaruli, belonging to this gruup, is found in the liver, 
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in the muscles, in oysters, and in embryonic structures ; it is 
principally derived from carbohydrates, but also from proteids. 
It IB probable that it i^imishes muscle energy, as there is less 
present in the muscles after muscular elforts ; it is claimed to be 
stored up in the liver as colloidal glucose, Irom which it can be 
changed into diffusible glucose by a special ferment ; it ia not 
present in the blood. 
Which carbohydrates are known ns saccharosesl 

Those having the formula C,,U„0,i- 
Which is the principal one, and where found 1 

Cane sugar, foutul in sweet fruits, aud other parts of sacchti- 
rine plants, such as augat^cnne and beet-root, from which it is 
obtained by expression and crystallization. 

What are the different fomiH of cane sngar ? 

Ordinary table sugar, rock candy, lower grades, molasses or 
treacle and caramel ; molasses remains after the crystallization 
of the former; caramel is burned sugar forming at 21(P C, used 
for coloring liquors. 

What are the properties of cane aiig:ar t 

It is very sweet to the taste, of monoclinic crystalline struc- 
ture (oblique prisms), dextro-rotatory ; boiled with dilute acids 
it is hydrated into dextrose and laevulose. 

C„H„0„ -1- H,0 = CjHiA + C,H„0, 

CftDO tuaar. OlDcota. 

Why ie the latter called inverted m^rT 

Because the rotatory power exercised on it by polarized light 
ia inverted, i. c, laevo-rotatory ; laevulose is sweeter than 
glucose but uncrystallizable. 

Describe the dUtinctiODfi between glucose and cane sugar. 

Cane sugar does not reduce the alkaline cupric Roliitione di- 
rectly ; it does not ferment as such, but has to be converted into 
glucose first ; cane sugar chars with HjSO,, glucose does not. 

What is lactose, and how deriTed^ 

Suf;ar of mUk C|jH„0|j-l- Aq, made from the whey of milk 
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as a by-product in the manufacture of eheesc, crystallizing (torn 
this after concentratiun oa foreign bodies, such as strings, sticks, 
etc., inHerled iuto it. 

Deuribe its properties. 

It is crystalline, not bo soluble norsosweetas the other sugars, 
reduces the alkaiine cupric solutions, is dextrorotatory and 
fernientB, changing Into alcohol, carbon dioxide and lactic acid 
(koumys), 

Olacoae, what is it 1 

Grape sugar or dextrose C.HijO,, found on rtiisinB, in honey, 
and derived from other carbohydrates such as starch, etc., also 
from glucosides by the action of dilute acids aud ferments. 

How is glucose manufaotured ? 

By treiiLiiig starch with H,SO„ precipitating the acid with 
CaCO, and concentrating the liquid. 

For what pnrposes is glaoose principally used? 

As a subatitule for the ayrups of the market, honey and table 
syrups being largely glucose ; the solid grape sugar is manu- 
factured into lUkndies to a great extent. 

Is thi« snbttitiition ii^nrions to the health ! 

Not If the glucose la made from pure materials, as all sugars 
and carbohydrates have to be converted into glucose before Ihcy 
are aaslmllated. 

Which is the most important chemical property of glucose ? 

That it rediicts the metallic oxidfa. 

Is glucose present in the urine in normal conditions, and in 
which disease is its presence abnormally greatl 

Minute traces of glucose are normally present in the urine, 
slightly increased at limca by various pliysiological or patho- 
logical changes ; when present in the urine in larger quantities 
and persistently, it i.'haracterizcs the disease known as diabetes 
mellitus. 
Whftt caution should be observed in testing urine for glucose 1 

That it should cimlaln no albumin ; if present, it should tirst 
' be separated by boiling and subsequent titration. 
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What IB Moore'i test for sngar in orine ? 

To boil for a few oionients a. mixture of equal |iart8 of tl 
urine anU KOn solution. If glucose is present the mixture will 
turn deep yellow or browo. 

What is Boettger's test ? 

The alkaline bismutlitest; boil equal parts of urine Bud KOH 
BolutioD to which a pinch of bismuth Bubnitrate is ndded ; if 
glucose is present the white bismutli salt will turn dark gray or 
black, being reduced to nietaljie bismuth. (See Bismuth. ) 

la this teat always admissible 1 

If albumiu or sulphur compounds are present it is not ; to 
ascertain this boil with lithnrge first instead of the bismuth, if 
the litharge bladtens, tliis test cannot be employed. 

Which is the prinoipal test for sugar in urine? 

The alkaline cupric test, in which the cupric oxide, held in so- 
lution by KOH or NaOH and some organic substance, is at 
the boiling point reduced to cuprous oxide. (For reaction, set 
Copper.) 

Trommel's test, how is it performed ? 

To a little urine in a test-tube add an equal volume of KOH 
solution and a few drops of CuSO, solution. Heat to the boiling 
poiut ; if sugar is present yellow or red cuprous oxide ia precipi- 

Haines' test, how applied ? 

To some KOH solution in a test-tube add a few drops of solu- 
tion of CuSO, and a few drops of glyi^eriu ; boil this and after 
removing from the Hame add gradually sume of the suspected 
urine ; if glucose ia contained in it, a yellowisb-red precipitate 
of cuprous oxide will be thrown dowa. 

What is Fehling's solution^ 

A solution of KaOH and sodium potassiuiu tartrate (lloclielle 
salt), to which a Koliition of CuSo, is added. 

State the disadvantaf e of Fehling's soluticn, and how obviated. 

FohVmg's solution does not ki'cp wdl, and should therefore 
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not be kept ready made for any length of time ; to obviate this, 
tbe aikaline solution of Roclielle ealt and tlie CuSO, solution 
should be kept separate, as follows :— 

B. CiiSO, 34.64 grams, water q. s. to 500 c.c. 

B. Bouhelle salt (cryetAllized) 173 grams, So). NaOH (sp, gr, 
1.34) 100 CO., water q. e. 500 c.c. 

For use, mix equal volumes as needed. 

How ii ^Incoae detected with Fehling'a solation? 

By boiling in a test-tube some of the solution, and after re- 
moving it from the flame add a, little of tbe suspected urine or 
fluid ; if no reaction lakes place, heat again, and add more urine 
in the same manner ; if glucose Is present, yellow or red cuproua 
oxide will he precipitated. 

In which way may glucose be quantitatiTely determined with 

Fehling's solation 1 
Place into a capsule, beaker, or flask 10 c.c. of Fehling's so- 
lution, diluted with 40 c.c. of wattr. Heat to the boiling-point, 
and lei gradually run into it from a, burette amiifture of one part 
of urine and nine of water, stirring the mixture until the blue 
color of the test solution has entirely disappeared. Repeat this 
several times until tbe amount of diluted urine used proves the 
smallest quantity eflccting complete reduction. 

How is the amoant of glucose computed from this process t 

As tbe 10 c.c. Ft'liling's solution can be reduced by exactly 
0,05 glucose, the amount tbereof present in the mixture of urine 
and water corresponds to this. As tbe quantity of tbe mixture 
used out of the graduated burette equalled ^„ of tbe urine to be 
examined, this (1 in 10) contained 0.05 grams of glucose. Thus 
if Ifi c.c. diluted urine {1 in 10) were used, 1.6 c.c. urine contained 
0.05 grams of glucose. To obtain the percentage the following 
proportion will answer: 1.6 : 0.05 = 100: a; ; :c = 3.1 per ecu t. 
What ia Johnson's picric acid t«Bt for the qoantitatiTe deter- 
mination of glucose in urine? 
[t consists of converting picric acid in the presence of KOII 
and glucose into reddish-brown picramic acid ; the intensity of 
the color of the latter being proportionate to the amount of glu- 
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eose present ; the color of the picrfimio add formed ia then com- 
pared with that of a stanJardized solution of ferric acetate, and 
thus the amount of glucose aacertaiued. 

How LB thiB test performed ? 

Take of urine fjj, liquor potasase fgss, solution of picric acid 
(gr. 5,3 to fjj), ra. xl, water q. 8, ad fjir into a, test-tube, 
and boil for sixty seconds ; after which cool the mixture, and 
bring it up to the original volume (fsiv). Of this pour 10 o.c. 
ioto a 100 c.c. graduated cylinder, which lias attached to it a 
test-tube of equal diameter and containing the standard tluid ; 
dilute the boiled mixture to equal in color the standard liquid, 
and for each 10 c.c. it has been diluted up to, count 1 grain of 
glucose in the ounce of urine tested. 

What ia the standard ferric acetate solntioii composed oft 

fi. Liquor, ferri chloridi fgj ; 
Ammonii carb. 5j ; 
Acidi acetici fgv ; 
Aqute destillat. q. s. ad f|iiiBB. — M. 

Hov is the quantity of glucose in orine determined by Roberts' 

differential density method ? 
Take the specific gravity of the urine to be tested, and take 
of this about 4 fluidounces, willi this is mixed up a smalt quan- 
tity of compressed yeast; set aside for 24 hours in a warm place 
until fermentation Is complete, and then take the specific gravity 
of the fermented urine ; subtract this from the first amount, and 
for each degree of sp. gr. lost, there is one grain of glucoee 
present in the fluidouncc of urine. 

By what other process may sugar be quantitatively determined t 
By polarization. 

What is polarized light 1 

When a ray of light passes through a feldspar prism (Nicol's 
pri.sui), it is deflected in two directions, one of which is termed 
refracted and the other poiariiied. 
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What ii the effect of sugar, proteids, and other optically active 
BnbstaDOei on polarized light pajiiing tiirough their 
■olntiona 1 
They deviate it in accordance with their individual coiu|>oai- 
tion iimi tlic density of their solutions. 
What are polarizing saccharimeten, and what their oomponeut 
parts? 
I n. Htm 11) (; I its U> aHCcrtiiiii thv. qnancity of sugar in a fluid to be 
examined; they are composed of a polariaer, a container, an 
analyeer, and a grailuated arc for reading otT the angle of 
deviation. 

What is the specific angle of rotation of glncose, and how ii 

the quantity of sugar computed from the observed angle ? 

+ rfi, imd Lhu fitrcnula forfrj.iipulation is ^"'^ ^^i!"'"'*^, thus if 

2,8^ vrere the observed angle the formula would read 

100x2.8 280 - . 

—66 58=5 per cent. 

OluooaldoB. 
What are gluooaideit- 

Viirionii Hubitcid or neutral principles obtained mostly from 
plrinta; they have the charncteriitic property of splitting up 
under the action of ferments or acids into glucose and other 
bodies. 

As what may they be chemically regarded f 

As coiiipiiunil uthtTs or t-tbi rful wiltn of tho glucoses. 

Name the principal glucosides, and what is the rule adapted re- 
garding their nomenclature ? 
Their names have the terminal syllable " In" in English and 
"Inum" in Latin, in contradistinction tn Ihi^ alkaloids, which 
terminate respectively in " ine" and "ina." The principal ones 
of interest in medliiine are amygdalin, colncynthin, dIgltalSn, 
glycyrrhizin, Jnlapin, salicin, santonin, and the tannins. 

What ii amygdalin, and how does it aplit up 1 
A crystalline glucosidc, C^„NO„, piHisent in and obtained 
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from bitteralmondii, eherry-lfturel leaves, wild-cherry bark, and 
other plants of the aniygdalese and poiiiete. By the action of 
boiling dilute acids or the ferment emulsin it splits up into 
oilof bitter almoncJs, hydrocyanic acid, and glucose as follows: — 
CO^„NO„ + 3H,0 = CIH.O + 2C,H„0, + CNH 




What is di^talin, and what does it split up into? 

A ciimplex body resolved into digitonin, digitalin, and digi- 
talein ; with 11,30, it splits up into glucose and digitaliretin, 

By what test may digitalin be recognized! 

Dissolved in H.jBO, it yields a, green color, which, on addition 
of bromine water, changes to a reddish-violet, and on dilution 
with water, emerald green. 
What is Balicin, &nd how does it split up 1 

A white crystalline glucoside, Ci,II|,0„ derived from the bark 
of the willow ; with acids it splits up into glucose and saligenin. 
Which glncoside is obtained from santonica! 

Santonin, C|jH,„0,, shining crystals which split up with acids 
into glucose and santoniretin. 
Which is the tannin of the XT. 8. P. ? 

The glucoside obtained from nulgalls, also known as gallo- 
tannic acid; it is now regarded not as a tannin or glucoside 
proper but as a digallic acid ; it has the formula C|,lI„Ou, and 
under the action of boiling dilute acids or alkalies it is changed 
into gallic acid. 

Ci.H,„0, + H,0 = 2C,H(05 



Inversely gallic acid ci 
2C,H,05 



I be changed into gallolannic acid. 
= H,0 + CnH„0, 



What are the reactions fax gallotannic acidi 

With solutions of ferric salts it gives dark bluish-black precipi- 
tates ; no precipitate with ferrous salts, but gradually forming 
on exposure and oxidation ; this is known as ink ; with gelatin, 
albuminoids, and alkaloids it forms precipitates. 
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Substituted Amtnoniaa. 

What U meant by these t 

Com|ifiuii(lft furnimg on t1ie Ainnioniii type, q. v. 

Which are the com pounds so fonuingl 

Amiiu^a, MTiiidiiK, iniLiliiit, uiknlnmidub, ami ainliln-acklfl. 

What are aminu ? 

Atniijoiiia Nil,, in wliicU one or more II is rciiliicctl by clec- 
troponllive (akoljolic) rmlluals. 
Give the formnlas of mono-, di-, and trimethylamine. 

CII,NH, (("-■n,),Nn (CH,)^ 



((■li one II of tliu 
III liuviijg buUi ii< 






1 1 CO hoi rndl- 
id iuj>i liaslu 



f.,iht\uyi>U':: Ul >ylniiilMn. Trln^lhjliii 

How do the amines behave towards acids 1 

They have batiic^ propcrtius tiki? aniinoni 
unit« directly with acidft Ui form bqUh. 

Amidogen, what is it t 

Till; radiwil Nil,—. 

What are amido-acids 1 

Moiioliawii; or futLy uuidM, in w 
cal is subiitituLed by arnyilogim, i 
tViaL-liuiiH. 

What is the most important one of these 1 

AiiiiUo-awUu atiiil, Uil^II,.U<).OiI., known aw glycocol or 
KljTiuo. 

In what aoid of the body is glycine contained ? 

In glycocliolic acid, (.■„I1„N<>„, Ibunil a" nf>(IIum glycocholato 
In the bile and during ictcrun in the blood and urine, 

How doM glyooobolio acid split up 1 
Into olioliu acid and glycouol. 

C^„NOrl-H,0-C„H«,0,+ c,n^Or 

OlremhsUe Mid. CTbolU mM. aijntai. 

Which other add is associated with this in the tnle ? 
Taurocliolic acid, C'^II.j^NO,:^, us sodium taurocliolate. 
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Into what cao this be split np ! 
Into cholic acid and tauria. 

C«H„NO,S + II,0=C,.H,oOi+C,H:NO,S. 

Tioiocholic Bcid. Cholir KcW, TinriD 

Under what name are these two acids commonly known, and 
by what reaction recognized^ 

They are known as the biliary acids, and recognized bj the 
Fettenkofer's reaction. 

How is the Pettenkofer's reaction applied, and what has to be 
done when used for testing nrine or blood ? 
A miQute quiintity of cane sugar is added to tlieir solutions, 
and this floated on U,SO, in a tfiat-tube, when a fine purple color 
will appear at their line of contact. In applying this to urine or 
blood, the fluids must be evaporated, the residue extracted with 
alcohol, and this mixed with ether, the precipitate resulting is 
dissolved with water and tested as above. 

What is lencine 1 

Amido-caproic acid, CHj(CH,),.CH.NH,CO0H = C.ir„NO„ 
found in the urine of those suffering from hepatic diseases, prin- 
cipally in acute yellow atrophy, appearing as spheres under the 
microscope. 

What oHior substance is associnted in snch conditions with lea- 
cine in the nrine 1 

Tyrosine, CJInNOj, appearing under the microscope as stellar 
bundles or sheaves. 

What is creatine and what creatinine ? 

Creatine, C,H^,0„ methyl glycocyamine, is another amido- 
acid found in the animal organism, especially in the Juice of mus- 
cles, and also in the brain, blood, and anmiotic fluid. Creatinine, 
C.II,N,0, a product of dehydration of creatin, is normally pre- 
sent in the urine, and obtained from this as a zinc compound by 
precipitation with zinc chloride. 

When the hydrogen of ammonia is eabstitated by electronega- 
tive or acid radicals, what results 1 

Amides, thus acetamide is CHjO.NH,; if respectively o 
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more of tliu H of JTHj, they form primary, aecrmdary, or tertiary 
amides; if a multivalent acid radical replaces one H in more 
tlifin one group of N H„ they are termed R di- or R tri-amide. 
What is oarbonyl di-amide ? 
Cai'bamiilb or i 



Of am- 
niiim cyanate. NH.-CON. 

How does ntea originate in the body, and how ia it excreted? 

Urea is the Goal product of elimination of all nitrogenous food 
entering the body ; it is priuoipally eliminated by tlie kidneys in 
quantities of about 600 grains daily ; more or less influenced by 
the amount of albuminous food invested and tbe condition of tbe 
skin, bowels, and kidneys. 

What are tbe properties of urea ? 

It is neutral, odorless, of a cooling bitter taste, very soluble in 
water and alcohol, insoluble in elher ; it crystallizes in four- 
si lied transparent prisma with bevelled edgea ; i t forma cryatalliiie 
compounds with acids, bases, and aalta. 

How is the oxalate or nitrata of nrea prepared from the urine 1 

By acidulatiu!!; condensed urine either with oxalic or nitric 
acid, crystals of urea oxalate, (CH,N,0),C,,H,0.+2Aq, or urea 
nitrate. CH.K.O.IINO:,, separate on cooling. 

What is the oomponnd of nreawith mercnric oxide 1 

A white precipitate of the formula CH,N,0,3HgO. 
How is urea decomposed by aodinm hypobromite or hypo- 
chlorite? 
Into sodium chloride or bromide, carbon dioxide, water, and 
nitrogen. 

N.H.CO + 3NaBrO=2NaBr 4-CO,+2H,0-+-N. 
In which way is this utilized ? 
Ill diflercnt processes for the quantitative determinatioa of 



What is the differential density or Fowler's method fBr the de- 
termination of urea in urine ? 
The process of decomposing the urea therein with Labar- 



188 ES3KNTIAL8 OF MEDICAL CHKMI3TRy. 

i-aque's solution and comparing the loris of specific gravity, wliich 
is in direct proportion to the urea deuoinpoaed. 

How ia this procesB carried oat ^ 

Talie the specific gravity of the urine accurately, also that of 
the liquor soUae clilor.itiE ; ths latter multiply by 7, and to the 
product atld the specific gravity .of the urine ; the sum of the 
two divided by S gives then tbe epecific gravity of a mixtnni 
of 1 volume urine and of 7 of the hypochlorite solution. Then 
add 1 volume of urine to 7 of hquor sodre chloratte, allow the 
mixture to stand for several horn's until effervescence has ceased, 
and take the specific gravity of the mixture ; this subtracted 
from that representing the mixture before reaction gives the 
difference, wliich, if multiplied with 0.77, corresponds to the 
percentage of urea present in the urine. 
On what procera does Liebig's method fot the quantitative de- 
termination of urea depend 1 

On the fornmtion of urea compounds with mercuric oxide, a 
standard solution of mercuric nitrate being used with sodium bi- 
carbonate as an indicator. 

How ia this proceaa conducted? 

Urine is deprived of its aulphates and phosphates with baryta 
water ; after filtration it is titrated with the standard solution 
of mercuric nitrate, an excess of which is indicated by the 
sodium bicarbonate. 

What is known as the Bnssell and West's method for determin- 
ing the area in urine t 

That based upon the decomposition of the urea by either the 
alkaline hypobromite or hypochlorite of sodium, and measuring 
the volume of nitrogen evolved which is converted into weight, 
and as such corresponds in a certain ratio with the amount of 
urea decomposed. 

What apparatus is used for this purpose, and how is the prooeai 
conducted t 

It consists of a flask containing a test tube with then 
examined ; around this tube in the bottle is the NaClO o 
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NaBrO solution ; conneclcd wU1ia;{ltiHB tube Lhrou);h ita etopper 
is a rubber tubing uommuuicaLiog with an iavertsd graduatoil 
burotto floating in a cylinder of water. When Ibe flask wUli 
the tube is indincd so that the urine will mingle with tbo Nii 
BrO or NaClO solulinns it is deromposfij, the CO, being absorbed 
by tho alkaline solution proseut while the N enters into the 
graduated burette displnciug the water thei-ein and is so read 
olTin c.c. ; thsHe are converted into urea by multiplying with 
0.0027, giving in grams the urea present iu the urine decom- 
posed. 

How ii the alkaline sodium hypobroiiute lolutioii (Knop'a 
solution) prepared 1 

lot) gi'ams NaOII are diHsolved in 2o0 c.c. water, and to this 
25 C.C, bromine are added. 

In order to have accurate results what must be done ? 

The vohniie of nitt'iigcn read utT must l)e corrected for baro- 
metric prcNBure and t«ra|)eraturQ. 

What formula is used for this purpose t 

V (b-w) 
700(1-1-0.003661:) 
in which V'= is the volume required ; v= volume observed i 
b" barometric pressure; w= tension of aqueous vapor; t^ 
observed temperature centigrade. 

How does urea iplit up when heated or under the influence of 
the micrococcus ureBcl 
Into wnti^fiiud muNKiniuni i.Tiibiiniite. 

(■ON,II.-t--Jir^O=(XII.),CO,, 
In whioh morbid conditions is the amount of urea increased in 
the uriae, and in which diminished ? 
During incri'iist'd imaalwlisii] ; in febrile and inrtiunumtory 
aflections it is increnfled, aUo In the dillerent forms of diabetos ; 
in acute yellow atrophy of the liver it may be entirely absent ; 
in acute and chronic forms of Bright 's disease it may he greatly 
diminished, causing low ep. gr. of the urine, and giving rise to 
ummU from being retained in the circulation. 
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What ta nrie acid, ftnd in wbai lonn is it deared fron tka 



t. C^H.S'.O^ derived frtini the ariiie u * 
colored mieroseopical crystal of lozenge shape, either a 
in i;luster3, the angles correspoodii^ to the sbocteat d 
being roonded off. 

Doea tuic add occor fir« in the vxine oanmllT ! 

It doe^ not occnr free in Qormal oriae but as sails, smliiuu, 
pota£eiiim. or aatminiiam orate : these are also fovad in Ifa 
blood during gijut and in fever". 

What ia the cHnieal ngmficanee cf tbe preaoce of fins siis 
acid in the urine? 
When present at mic-turitioa or ahortiv aKerwards tt msj 

give rise to ihe formation of graveL 

How doemrie acid form in the lystem T 

As result of subi^xidation of albuminoids, af xa iocoDptelB 
product in the formation of urea. 

Of what are gout sttniea jtiaagtJlj eompand t 

Sodium urate. 

What are the |rrop«itiea cf pnre srie add! 

A white crystalline powder, ndirless and tasteless, very Qttle 
soluble in water, dissolving without deL-omposition in strong 
H,SO,. from which it is precipitated on addition of water ; it is 
a dibasic acid forming with the alkaline bases both nonaal and 
acid salts. 

What is the aolnhilitT of tnie add ! 

1 in 1.5.')Oi)-18,0OO; it is the most insoloble product of tbe 

Whydonratea form deposits in joint* and cartilagea? 

Because they are poorly supplied with blood, which is a soiveot 
for them. 

What is the reaction of blood during gout ? 
It ia le^ alkaline than normally. 
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Why axe alkalies indioated in ^out ! 

Because thi;y increase the alkalinity of the blood so aa to fevor 
the elimination of the urates. 

What diet and manner of living favor the fonnation of urio 
acid? 
Red meats, heavy wine, rich food, and latk of exercise. 

How is uric acid recognized chemically 1 

By the mureside teat ; to apply this dissolve the substance to 
be examined in a few drops of UNO,, the aoiution is then re- 
duced to dryness by gtntie beating, leaving a yellowish residue ; 
if this is moistened with NII,OH a beautiful purple color, 
raure.xidc, is developed if uric acid is present. 

How is the amount of nric acid in urine determined T 

200-300 c.c. urine are acidulated with 5-10 cc. HCl and 
allowed to stand for 24 hours when the crystals formed ate col- 
lected and washed oq a tared Ulter ; the dried filter being 
weighed, the increase of weight gives approximately, the amount 
of uric acid. 

Alkaloids. 

What are alkaloids? 

Nitrogenized vegetable compounds of basic character, form- 
ing sails with acids, by directly combining with them like am- 



How are they subdivided? 

According to their physical condition into volatile and fljted 
iilkaloids; those containing no oxygen are mostly liquid and 
volatile ; others coutainlng it are solid and non-volatile. 

What are they ohemioally ? 

Tertiary (like the quinolinc and pyridine bases) and secondary 
amines as far as tlify have been sLiidif^d. 

How do alkaloids behave towards solvents? 

The free or basic alkaloids are generally insoluble or very little 
soluble in water, but soluble iu ether, chloroform, amylic alcohol, ■ 
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bensia, caitan lisid|UAe, alDDhat. ani Made ; as salts they are 
ioMUfak B IkcK, bnt M a idc MfaUe n water. 

ITiiii in jiliHi ffignirrt iBilMfcT 

Diflareot plaaU ma; hare xtentieal <r Bnalogous alkaloids, 
KVctai natonl ocdos havi^ «>ait«r or anal.igoiis ones : one 
plant may have a unmlicr oTliieni : thus nus roiuii-a has three, 
tgnatia ttts three, dncbona fonr, ofitaii) about twenty -one, etc. 

Wbidi are ^ general ohaneterutin of alkaloids ! 

They are alkalint : form precijiilates with tannic acid, form- 
ii)g insoluble taniiales |for thai iv&son tannin is used as an anti- 
dote for tliem) ; they are precipiuited also by the fixed alkalies, 
also by phospho-tungstic acid, ammonium molybdate, potassium 
iodo-hydrat^rat«, platinic chloride, picric acid, etc 

Why it it difficult to separate and determine poisonoii§ alkaloids 

fVom cadavers t 
Their »L*[iarntir)ti is intricate and requires delicate manipula- 
tiim; then tliey are present as a rule in minute quantities only; 
they are besides generally subject to decomposition during the 
decay of the body, and Unally their differentiation from ptomaines 
offers great difficulty, as they often possess the same color reac- 
tions, and in some instances similar physiological effects. 

What mast be done to establisli the identity of an alkaloid? 

All the color tests must answer, besides the physiological 
action and tsisto, 

Od what depends the Staas-Otto method for extracting alka- 
loids f 
Upon the Bict that their aoid salts are soluble in water, and 
P^P |u> 'soluble therein by alkalies as free bases ; as 

up by ether or chloroform, amylic alcohol, 
)h,and from these recovered by evaporation 



wl li4)nid alkaloids T 

viiiiiiiii' O.HijN", piperidiot 
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From what plant it nicotine obtnined, and what are its proper* 
tiesT 
11 in obtaintiil fi'oiii toliatco; It [t a eolorloM oily liquid of 
diivnu'terimii; oiior, In vwy jwIhoiiiiuh, pHwluclug uitUHeil', oold 
MwoaU, KidJliuiitH, ('ariliiiu tl(r|)ro»«i(jii, nml itifllnilty of renplra- 
tiou. Ti'uatmatit : wnnh out tliu Hlomadi wUh a ulruiiii liiftialoa 
of tea, cimrcoal, and HtlJuuliinta, 

When 11 ooniine obtained from, and what are Itt propertieil 

Coniini' In olitiiiiioii from licmlnuk (Koniiini U. H) ; it Ih a ciilor* 
Whm voliilili' liquid, of iitrong iilkiilini! rtiuKlion, mid ptnictrntlnK 
ixlor. Willi IK'I Hm vniion tl^vo rlHu Ln wliittt dimdii, iw !■ nlwi 
the unMi! wltli N [], ; it ia n powurAd poinou, cauxiiig pnrnlyMlit of 
tlio muN(;li:ii of tin: exIruniUiuN, and wlivii rcitddu^ the lUuxuleH 
')f rt'Npinitioii dontli ciiPiiinN fVoin npnirn. Treatment, um iu 
nlcotlnn pniwmiiig, with Hrllflirlfil rimplnitimi, 

Whioh are the principal alkaloidi from dnohonaT 
QuiniiK', <[iiiiildliii', ('lnrliriiiiii<% niul cliu^lioiiidinc. 

What ii quinine, and how reoogniiedl 

(JiiiriiiH^ ('„,II,iN,0„ Ih in He btiHlc Htiil« &ix Hiiii>rpliouH wlilte 
powditr -, It Ih freely iolublo in iu;1dH, wllli wliicli It foriiin urya- 
lallinc! «altH, tlici Hulplmto baitig lim one inoMt Id uflti ', Itn ncid 
HolutiouH are lluoi-eHcuut ; truatud with ulilorliie it lurnfl groen 
on the addition of NH,OH, or riid If fioliiMluui forrocyaulUc U 
added. 

Which are the principal opium alkaloidi, and with what acid 
are they united in opium T 

Mor|iliiiif, cmliniu'. luii-rn'iin-, iiiiTOJliiii', et<;., united with ino- 
I'onic acid, nH uKcwmlfH In tlit- imtuml aliitn. 

What if morphine, and what iti propertiea T 

An ttlkiiloid of opium, C„H,„NO,-i-Aq, >Tji'tftlll/,i(i(i In trun- 
(»Uh1 prlnniii of nlknlinn ri^actlon, i!onilJlnin){ wlUi ai'ldn to form 
•altn. Till! iilkiilold in InMilulili' in utlicr and cldornform, viiry 
little hoIuIjIi; in wiitiT, iiiont ho in iilcoliol. and iiIho In lu-rllo 
oCllcr ; ItN KullN nnt Holuhk In water iind alcohol ; hiMtliiMi' In 
Motlcclli'ir. 



• 
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Wliich are the Bymptonu prodaced by morphine pouonin^ I ' 

Kegular breathing, moiat skin, liviil lips, blue nose ; furthw 
on irregularly rhytliinical (Cheyne-Stokes) breathing, and coma. 
This ie always an alarming ayiuptom, but recovery is still possi- 
ble, aad the efforts to restore tlie patient slioulrl not be given up. 

How does morphine or opinm in toxic doses affect the pnpilsT 

They are contracted ; oilier alkaloids, Ruch as* cscrine, aconi- 
tiiie, and strychnine, produce the same effect, but the general 
symptoms produced by tbem are different. It is to be remem- 
bered however that in apoplexy, involving the Pons varolii, the 
pupils are also contracted as ia opium poisoning. 

How soon may death resalt from morphine poiBoning? 

Symptoms may come oo lu tVorn 15-3U iiiinulcs to an hour or 
three hours ; dry pills may not produce effects for 6-13 hours. 
Death may take place in 45 mimites, but usually not before 8-10 

What is the treatment of poiBonlng by morphine or opiamt 

Use the stomach pump ; if early enough emetics, mustard, salt 
and water, and zinc sulphate ; if no emesis is induced by these 
in a short time they must be abandoned. Wash out the stomach 
with strong tea, give animal charcoal, use faradi^m and arlill- 
cial respiration, flagellation witli wet towels, to beep up respi- 
ration by redex irritation,- beat to the region nf the trigeminus, 
keep the patient moving and awake, strong coffee, enemata with 
brandy ; atropine is good as a respiratory stimulant. 

By which tests can morphine be recognized 1 

HNO„ orange-yellow ijolor, shading off into yellow, Fe,,Cls, 
greenish -blue. Iodic acid is reduced by morphine, rendering 
color of solution brownish from free iodine, changing to bluish- 
black on addition of starch water. 

What ia tested for in looking for opium, and how^ 

Meeonic acid; this gives a red color with ferric chloride, ex- 
tinguished by stannous chloride, but not by mercuric chloride. 

What is strychnine, and its properties? 

An alkaloh] extracted from r 



1 and ignatia, crystal- 
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lizing in varioui modilled forniH of octahedra and four-Hidetl 
priams, which latter predominate. It ia odorless, but of yevy 
bitter taste, and said to be recognizable when no dilute a» 1 in 
100,000, and can be readily recognized 1 in 50,000, and 1 in 10,000 
it is distinctly bitter ; it is soluble in 7000 parts of water, 1 in 
1000 carljon disnlphide, 1 in 340 ether, 1 in 100 alcohol, and 1 in 
10 chloroform ; !t is markedly basic and stable. 

Which ii the prinoipal lalt of atrydmine 1 

Strychnine sulphate 8t,IIjS0, ; it doee not char or color with 
H^O, ; dissolves in 10 parts of water and 60 aluohol ; it is the 
principal ingredient in various vermin killers, and is largely 
used for destroying animals. 
What BTmptoms does Btryctmine produce m poiaonoDi doiest 

Tetanic spasms ; muscles of respiration are rigidly con- 
tracted, producing a eensatioa of suffocation ; every muscle 
becomes contracted, lasting from ^1 minute ; opisthotonos, 
broad grin, great pain, lockjaw, respiratory mnsides and dia- 
phraghm Hxed, pupils contracted, dilating with relaxation of 
spasm; spasms come more and more rapidly until the victim 
dies of asphyxia and exhaustion. 

What ia the fatal dose of atryobnine and its effect on iniiintal 

Fatal dofic 1-2 pTiiins, but recovery has been reported from 40 
grains. Infants umj lie poisoned by strychnine through the 
mother's milk, lliough the inoLher is not alTected ; Hum is attri- 
butabln to the more irritable s|)innl cord of children. 

How are CEises of Btrycbnine poisoning: to be treatedl 

Give the uHualantidnles for alkaloids, but if the patient resists 
or cannot take them on account of spasm, put him partially under 
the influence of chloroform and then give emetics and antidotes. 

If emetlcc fail what is to be done ? 

■Use the stomach-tube through perforated gag to prevent tlie 
patient from biting it during spasm, and inject through this 
strong inftiMons of oak bnrk or lea or solutions of tannin, and 
wash out the slomuch thoroughly. 
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Wliat are physiological antidotes for strychnine ? 

Cbluroform, chloral, bromides ; chloi'al by rectum ijO-liO grains 
as required. 

How may strychnine be recognized 1 

By the bitter taste, 1 in lU.lXHJ or 5000 must give it distinctly ; 
the bitter taste ia even more delicate than the color test ; if it is 
not bitter it is nut strychnine, but though bitter it may be some- 
thing else ; ll,SO, produces no change with atrychnine, but by 
the action of nascent osygen it gives rise to a play of colors from 
blue to piii]jle, violet, crimson, and orange-yellow. 

How is nascent oxygen generated in the color-teat for stryi^ 
nine? 

By H^A, to which isadded a small rmiiiiieul either of potas- 
ftium bichromate or permanganate, or else iiiiiuguuese dioxide 
or lead peroxide. 

What is known as the Uarshall Hall's test ? 

The phyaiological lest ; it is done by injecting some of the bub- 
peclcd liquid subcutaueously into a small frog ; if strychnine is 
present the animal will have tetanic spasms, etc. 

What ia brndne and its properties 1 

It is an alkaloid ansocinted with strychnine in nux vomica and 
ignatia, frequently contained in the strychnine of the market ; in 
action it only representB about, ,'„ the strength of strychnine ; 
test for bi-ncine ia UNO, with which it turns bright red (bruciue 
is also a test for HNOj). 

Which alkaloids derived from tlie soIanaceEe are isomeric T 

Atropine, from atropa belladonna, analogous to daturine 
fi'Om datura stramonium, hyoscyamine from hyoscyamus niger, 
and duhoisine from duboiaia myoporoides, all of which have the 
formula C|,11hN0, and similar effects, dilatiug tlie pupils, and 
tberefore tei'med mydriatics. 

What ii atropine? 

'il of atropa bulladoiinii, iirubably existingasamalate 
Kdaturine may be considered as analogous to it) ; 
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it in Boliibk ill 40') [jurtu of water, is of nlknliiic- rein^lion, aiiJ 
freely solultli- in alcohol, ether, and chloroform. 
What ia homotropineT 

A Hyiithetical product obtained from triijntiji iind nuindelic 
add ; it ie employed an a miliBtiliile for atro|iiiiP. 

What are the lymptonu of poiBoning by atropine ? 

Giddinesx, drow«ine«ti, tliirnt. in coherent speech, and almost 
lowt of articulation, dry month iiwl liiroal, strong pul-o, oci-a- 
eional vomiting, lliiBlied face (crythenin), diluted pupils, delirium, 
iHchuriu, coma, but death not uauul ; cuune of poiHonlng moHt 
fre(|ilenlly from eatinj; the lxTrie» of tlio deadly ninhlwhmlc, 

What anttdot«i should be employed in obhs of poisantng by 
atropine t 

KiiilUch, zinc: mil|)hatc, apomorphim; hypodiTmiciiily ; xtoni- 
aJih-iJumiJ if IIk-hc lliil \ wauli ont the Klonjadi with ktroiig itil\i- 
Niotui of tea, oiik-baik, or tannin aoIulUmH, and uliarcoal. 

By whiob test can atropine be recogrnizedT 

With IIjWl, and a fraKnn-nt of potassium bichromate it gives 
riiie to an odtir of oran(;i: hlutwoniM or attar of roHcs and ft groon 
color. 

Wbftt ii the principal alkaloid of aoonitum napellns 1 

Awmitine, (;„H,,NO,„ protlucing nunibni'RS and tingling of 
mouth, fauecN, and extrenilll«#, cardiac failure, ami dcalh by 
HyiicoiK-. Tho pliyt)ioloi:{ical ef!kct on the tongue in the Wht tc«t 
for ItB (Ittlection. Autldoici, same as for other alkaloids, to- 
gether with cardiac etimuiants. 

What are ptomainet T 

Thi! liUHie prixiui.'tH derived during the procoM of decay of 
entluveric iHKlieH. 

What are lenoomaineB 1 

Tlie basic prnduclM derived from organised bodies during life 
by the retrofrmde cht-mical procoM. 

Are the ptomainei oonttant ohemical bodieiT 

Ihey vary or'Tii'diriK to the "tairf and thpcrmdilions aupur- 
vtinliig during decay, ami ant quite unliable. 
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How do the ptemainea oompare vith other amines 7 

Some of the well-known aiiiiues arc produced during decay as 
ptomaines. 

Are they all poisonooB, and by what terms are the poisoaotis 
ptomaines known £rom the no n -poisonous 1 
They are bj no means all poisonous; but for those of a poison- 
ous character the affix of " toxiae" has been proposed, such as 
typhotuxine, etc. 

Name some of Hie known ptomaines. 

Neurine, neuridine, muacariue, cadaveritke, mydraline, sap- 
sine, aapriiie, putrescinc, collidine and hydrucollidine, luyda' 
toxiae, mydine and methylguanidiue, typhotoxiue, and tyro- 
toxicon, etc. 

Wliat is tyrotozicon ? 

The poisonous ptomaine of putrid cheese and putrid decompo- 
sition of milk ; it is claimed to be a diazobenzol, C,H,,NhC,H,0,. 

Vame some of the tencomaines. 
Guanin, xaothin, hyposanthin, creatin, and creatinin. 

Proteids. 

What are proteids or protein bodies t 

Albumluoids or albuminous bodies constituting the principal 
component of the animal organiara, and also present in plants 
and seeds. 

How are they chemically constitated 1 

Their molecules have a very complex composition, but always 
contain nitrogon. 

In which way can they be studied ? 

By their products of decomposition, resulting both from chemi- 
cal and jmtrefactive changes. 

What are the two principal states in which they occur 1 

In the soluble and insoluble state ; the latter being derived 
fmm the former by heat and various chemical bodies ; the in- 
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soluble albuminoiils cannot be directly reconverted into tbe sol- 
uble. 
Of wtiat elements are the albuminoidE principally composed ? 

Cnrbim, oxygen, nitrogen, hydrogen, and Bulijliur. 
Whioli are the general tests for the recognition of albumi- 
noids? 

With the alkaline cupric (Fehling's) solution they give a violet 
coloration ; with strong nitric acid they give a yellow coloration, 
changing with ammonia water to a brownish-red on tooling; 
this is known as ihe xanthoproteic reaction ; with Millon's re- 
agent they give a rose or red coloration. 
What are the two principal albumins 1 

Eggalbumen as occurring in white of egga, and serumalbumin 
as present in the Kerum of the blood. 

How can these two be distinguished? 

Eggalbumen coagulates when shaken with ether ; aernmalbu- 
min docs not. 
What is sernmalbumin ? 

In its dry state it is yellowish and transparent ; it exists in 
solution in the seruni of the blood and other flnids of the body, 
and pathologically also in the urine at times. 
Are other albuminoids besides semmalhamin secreted from the 
urine it times t 

Serumalbumin is the principal one, but globulin, albuminose, 
peptone, hieniltilbuminoae, and mucine may also be present iu 
urine under certain couditiona. 

What changes may serumalbumin undergo in the urine? 

It may be changed by alkalies into alkali-albumin and by 
stronger acids into arid-nlbumin, both of which are not coagu- 
lahle on boiling ; if the 'urine is alkaline from ammonia or other 
alkalies it has to be neutralized and rendered Blighlly acid. 

Which are the two most reliable tests for detecting albumin in 
urine? 

Boiling and the contact method with HNO,, 
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How u the boiling test peiformedT 

If urine is not ncid reii'lor it so with a drop or two of acetic 
fti;iil (if too much acid is adJed, uncoagiilable acid-albumin is 
formed). Heat the upper portion of the urine in the test-tube, 
no aj> to have two strotii for comparison, and if at nr near tlie 
ItoiHn'j-jioinlacoagLilunKir turbidity results, albumin is present. 

What ii the contact method (Heller'a), and how applied * 

It in a ready and accuratu mttluMi for bedside testing, and 
very reliable, Put a small quantity of urine into a test-tube, 
and, after inclining the Utter, carefully pour in a little nitric 
ttcid HO that there will be two dbtinct layers ; if albumin is pre- 
■Biit there will be a ulmidy Jione between the acid and the urine. 
How may this reaction be nmalated ? 

If the patient has been taking copaiba, which, however, will 
Iwome apptiri'nt iiy its cKlor. 

How may the quantity of albumin in urine be approximately 
expressed for clinical purposes 1 
By Iho proporliiw »f Ihc bulk of procipilatecl albumin after 
standing for ~24 liours to tho total volume of the fluid employed, 
as. fiir instance, ) or ,^ nlbuminouti layer, etc. 

How much tlbiunin is nssally in the urine of allminiiiaiia, and 
irtiat is the greatest amount that can be in itT 
It i* rarely prewi'iit in nmn' than ,\-i per cent., but may rise 
to 1 and even ^ pir leui. 

How is the qnantity of albumin in the urine approximately de 
termined with Esbach's albuminometer ! 
By prv^-ipitatini; it willi miilul^iUit -^hition of picric acid in 
a cnidiiatnl tube which imiirair* ihe relation of ihe volume of 
lu pKCtpiUtc to dry alhumin, as fhllows : till tlie tube to U with 
Uw uriiw awl *d\l picric acid n>Uilii>n In R, let stand for H hours, 
»ft«r whit* rf«d off ncntnltn]! to the pTMiluntion the amount of 
dry Alltimli) onniAincd iu n lit«'r'.^f urin<'. 

WlMtnayciwTiNtoUiipnwuieofalbuuBiii uinet 

Reual di*f-»i<> etmractrriei-*! b\ tin- (wwrtur nf curfs, also blood 
or |Mi* IV^'un o^nr |<«ti of lite urt>)w4ic nfiiwnitaK. 
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Are traces of albamin in nrinealways indicative of renal leaio&il 

No, unless casts nre also found. 
How are blood and pns best detected in the urine T 

By the cliaracterietic appearance of their corpuscles under the 
microscope. 

How do albnminoids split up in peptic digestion? 

They are considered to contain a hcmi- and anti-group, the ■ 
former splitf ing tip into antialbumose and antipeptone, the latter ' 
into hemialbumosc and hcmi peptone. 

What is peptone, and its destination T 

It is a soluble albuminoid, noncoagulable by heat or nitric 
acid, resulting in consequence of peptic digestion ; it is intended 
to bo reconverted by the function of the liver into serumalbumin, 
if this is not accomplished it may circulate as such and be ex- 
creted by the kidneys without causing serious trouble to health. 
If it is excreted in large quantities it causes peptonuria, detected 
by overlaying Fehling's solution with urine, when a roseate color 
will appear on the line of contact. 

, Wliat is mndn ? 

A substance reBembling albuminoids, but containing no sul- 
phur ; it is a product of the mucous membranes, precipitated by 
dilute HNO, but not by strong. It is not coagulated by heat, 
soluble in alkalies, but precipitated by acids ; from urine con- 
tahiing it in solution it is precipitated best by acetic acid. 

Which are the principal globulins, and what do they form? 

The metagiobulin or fibrinogen and the paraglobulin or 
flbrinoplastiu ; they form in the presence of fibrin ferment the 
coagulated albuminoid fibrin. 

What is fibrin? 

A white elastic aubstanee, which aeparatee from blood on 
standing but does not pre-exist as such in it. 

What in alkali albumin ? 

A modiUcation of albumin produced by the action of alkalies 
on solutions of albumin ; it is present in the blood, chyle, mua- 
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cleg, etc. ; 

What is acid albnmin 1 

Syntouia, albumose, or pnrapeptone ; it is obtaioed wben solu- 
tions of nlbumia are treated with acids, and ia not coagulable 
by boiling. 

What is casein ! 

Au ftibunjinoid found \a milk resembling all^ali albumin but 
conUiiniiig sulpiiur ; it is not coagulated by boiling but precipi- 
tatud fi-om its solutious by rennet and acids. 

What is gelatin, and how obtained^ 

Gelatin is the collagen of white connective tisane ; it is amor- 
phous, translucent, yellowish, almost colorless and tasteless, 
swells up in cold and dissolves in hot water, cooling into a jelly. 
It is insoluble in alcohol and ether but soluble in glycerin ; it is 
precipitate<1 from its solution^y tannin but not by alum. It 
ia obtained from bones, tendon^ etc., the collagen of which is 
by boiling with water converted into gelatin. 

Coloring Bodies. 

How may the soluble pigments of the bodybe regarded as farm- 
ing? 
Originally from the blood coloring matter, lijemoglobiu, chang- 
ing to hfeniatin and hfflmotoidin, this to the biliary pigments 
bilirubin and bilivcrdin, while the hydrobilirubin of the fsaces 
may be considered identical with the urobilin of the urine. 

What is hEemt^lobin 1 

Htemnto-globulin. hiematocrystallin, cruorin, or erythrocruo- 
rin, is a crystalline substance of complex composition contain- 
ing all the elements of albumin plus iron. 

Where is it found t 

In the red corpuscles of the blood. 

Describe its properties. 

It is a crystalline solid, not ditfusible, of red color, capable of 
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existing in two modificntioos, as oxyhiemoglobin and reduced 
hwrnoglobiu or lioiiuogloliiQ ; tlie former being scarlet-red and 
tlie latter purplisii. It is soluble in water and alkaline enlu- 
tioaa, and insoluble in alcohol atid etbcr. 

How can oxyheemoglobin and reduced hsemoslobm be digtin- 
guished f 

By the speL'trffflcope ; the absorption spectrum of the former 
exhibiting two bancJK, in D and E, while the latter sbowa one 
band between D and E. 

When and how do the changes in beemoglohin take place? 

The oxyhienioglohin in the tissues gives off some of its oxygen, 
and fonuH hiemoglohin, which in the lungs takes up osygen, and 
again forms oxyh(emogiobin. 

What is the function of hEemoglobiti t 

To carry osygen to the tissnea. 

How is ozyhsmoglobin changed in watery solution ? 

Into methpsmoylohin, anotbcr modi Ilea ti on, recognized by its 
absorption spectrum, which exhibits a band between C and D 
and two more, a larger and a smaller, between D and E, 
When heemoglobin is treated with dilate acids or alkalies what 
lesulta ! 

It is decomposed into globin or globulin and a ferruginous 
pigment htematln. This, according to its acid or alkaline state, 
gives two different spectra, of which the acid hiematiii exhibits 
two bands, one between C and D, and a larger one between D 
and E ; the alkaHne htematin exhibits one band only, between 
C and Dand closer to the latter. Reduced btemoglobin treated 
as the former produces reduced hffinintin, reccgnized by two 
bands, one between D and E, and anotlier to the right of E. 

What effect has carbon monoxide on hfemoglobin ? 

It produces carbonic oxide liEEmoglobln, recognized by exhib- 
iting two hands in the spectrum similarly situated as those of 
oxyhfemoglobin, but the right is narrower than that of the latter. 
Carbonic oxide htemoglobin besides is a stable compound, and 
cannot be reduced as the oxy- modification. 
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WhatiBbilirabinl 

The principal coloring matter of the bile, 

WhatiBblliTerdinl 

A modi Oca lion, or rattier au oxidized product of bilirubin, 
forming Bpontancously when alkaline solutions of bilirubin 
are exposed. 

How are the biliary pigments recognized 1 

By Gmelin's test. 

Deflcribe Omelis's test. 

Add nitric acid to the suspected liquid, and if biliary pigment* 
are present a green precipitate will form, which, on addition of 
more acid, gives rise to a play of colore from green, blue, violet, 
and red to yellow ; this ia best shown if a few drops of bile or 
liquor containing it and nitric acid arc allowed io flow together 
on a porcelain plate when the colors will appear at the line of 
contact, 

WMoh it the principal urinary pig^ment ? 

Urobilin, C,jH.,N,0„ identical in composition with liydro- 
btlirubin, the moditicd biliary pigment in the fteces. 

What is the indicaa of the urine? 

A yellowish pigment, sometimes called uroxanthin, contained 
in some urines ; with HCl it turns reddish-blue or blue from the 
formation of indigo ; chemically it is an indoxyl-potaeslum sul- 
phate, and originates fh>m the indol of the fteces. 

Whioh pigment givea urine the brownish-blaok color of certain 
pathological conditions 1 
Uromelanin, ablackcoloringbody corresponding to the choroi- 
dal pigment and that of melanotic tumors. 
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Perissads, 42 
Petroleum, 148 
Pettenkofer's test for biliary acidt, 

186 
Phenol, 171 
Phenyl, 169 

hydrate, 171 
Phosphates, normal, neutral, and 

acid, 79 
Phosphine, 78 
Phosphonts, 76 

oxides of, 78 

red, 76 
Platinic chloride, 146 
Platinum, 145 
Polarization, 182 

of plates, 32 
Poles, magnetic, 25 
Polymerism, 97 
Potassium, 99 

acetate, 103 

acid sulphate, 192 
tartrate, laS, 167 



INDBX. 213 






bromutu, 101 


QACCHAKOaES, 176 

O Sallcln, 131 
Salts, 44, 15 


bromide, lUl 


orbooate, 103 


chlorsM, 103 


normal acid, basic, double, 46 


chloride, 101 


of lemon, 166 


chromnte, 102, 140 


Saltpetre, 103 


citrate, 103 


BapoultlcBtioii, 161 


cyanide, 101 




dictiromste, 103, Ul 




ferrlcjttnldB, B8 


Scbeele's green, 93, 136 


ferrouyBDlde, 98 


Serumalbumin, 199 


fluoride, 101 




hydrnte, 101 


Silicon, 98 


bfpocblorlte, 103 


Silicic oxide, 98 


Iodide, tOl 


Silver, 132 




chloride, 182 


OMlal^, 103, 166 






nitrate, 133 


slUcale, 98 


sulphide, 133 


aulphste, IDS 


Smee'fl element, 33 


sulphide, 101 


Soaps, IM 


snlphooyinlde, 07 


Sodium, IM 


tartrate, 10:! 


bicarbonate, 108 


Potential, 3* 


bromate, 106 


Prolelda, 198 


bromide, 106 


PrusBian blue, 98, 139 


carbonate, 108 J 


Ptyalln, 153 


chlorate, 106 M 


Ptomaiaea, IffT 


chloride, IM M 


Puriflcatlon of wntar, 59 


hydrate, 104 J 


Pyknometer, 19 


hypochlorite, 64, 10« ^^J 


Pyrocatechin, IW 


bypoBulphite, 71 ^^^H 


Pyro:illlD, ITS 


lodate, 106 ^^H 




iodide, 106 ^^H 






AUANTITT of current, 3« 
V Quinldlne, 193 


potassium Urtrate, 108, 167 ^^^M 


silicate, 98 ■ 


Quinine, 193 


Bulphate, 106 1 




sulphite, im J 




Bulphocvanide, 97 1 


U Rain-water, 56 


urate, 190 J 


Soluble fermenta, 153 1 


Realgar, 81 


Spring-water, 66 ■ 


Reln8ch'8te8l,85 


SUuiB-Otto, method for eitncllnff I 


ReiilaUnvGB, electric, 35 
KsBortlD, m 


alkaloids, 193 M 


Stannic chloride, 142 ^^J 


Rlver-water, 57 


oxide, 143 ^^^H 




Stannous chloride, 142 ^^^H 


sugar In urine, 183 


oiide, 143 ^^^H 


Rochelle Ealt, 108 


SUrch, 177 ^^^H 


Ruhmkorff coll, 37 


Stearin, 164 ^^^^ 


RusB<!ll and West's method for de- 


Slecl, 135 ■ 


termining urea, 188 


Stlbine, 47 1 
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